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Mangiferin promotes uric acid excretion and kidney
function improvement and modulates
related renal transporters in hyperuricemic mice
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Abstract: The effects of mangiferin on uric acid excretion, kidney function and related renal transporters
were investigated in hyperuricemic mice induced by potassium oxonate. Mice were divided into normal control
group, and 5 hyperuricemic groups with model control, 50, 100, and 200 mgkg ' mangiferin, and 5 mg-kg '
allopurinol. Mice were administered by gavage once daily with 250 mg'kg ' potassium oxonate for seven
consecutive days to create the model. And 3 doses of mangiferin were orally initiated on the day 1 h after
potassium oxonate was given, separately. Serum uric acid, creatinine and urea nitrogon levels, as well as
urinary uric acid creatinine levels were measured. Mouse uromodulin (mMUMOD) levels in serum, urine

and kidney were determined by ELISA method. The mRNA and protein levels of related renal transporters
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were assayed by RT-PCR and Western blotting methods, respectively. Compared to model group, mangiferin
significantly reduced serum uric acid, creatinine and urea nitrogon levels, increased 24 h uric acid and
creatinine excretion, and fractional excretion of uric acid in hyperuricemic mice, exhibiting uric acid excretion
enhancement and kidney function improvement. Mangiferin was found to down-regulate mRNA and protein
levels of urate transporter 1 (mURAT1) and glucose transporter 9 (mGLUTY), as well as up-regulate organic
anion transporter 1 (mOAT1) in the kidney of hyperuricemic mice. These findings suggested that mangiferin
might enhance uric acid excretion and in turn reduce serum uric acid level through the decrease of uric acid
reabsorption and the increase of uric acid secretion in hyperuricemic mice. Moreover, mangiferin remarkably
up-regulated expression levels of renal organic cation and carnitine transporters (mOCT1, mOCT2, mOCTN1

and mOCTN2), increased urine mUMOD levels, as well as decreased serum and kidney mUMOD levels in

hyperuricemic mice, which might be involved in mangiferin-mediated renal protective action.
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Table 1 Effects of mangiferin on biochemical indexes in serum and urine in hyperuricemic mice. n = 7, X+ s. #p < 0.01, P <

Hkk

0.001 vs normal group; P< 0.05, “P< 0.01,

P < 0.001 vs model group. SUA: Serum uric acid; SCr: Serum creatinine; 24 h UUA:

24 h excretion of uric acid; 24 h UCr: 24 h excretion of creatinine; FEUA: Fractional excretion of uric acid

Group Dose/mg-kg " SUA/mg-dL™" SCr/mg-dL™" 24 h UUA/mg 24 h UCr/mg FEUA
Normal (vehicle) 4.17 £0.07 0.96 + 0.02 0.37 £0.03 0.49 £ 0.05 19.6+0.8
Model (vehicle) 5.55+0.39™ 1.21£0.06™ 0.18 + 0.03" 0.23 + 0.02" 145+ 1.1%"
Allopurinol 5 3.92+0.16" 0.95+0.02" 0.31+0.02" 0.47+0.01"™" 20.6+1.5"
Mangiferin 50 4.48+0.13" 0.99 +0.05” 0.21£0.01 0.27 +0.01 214+28

100 439+0.11° 1.05 +0.02" 0.29 +0.03 0.31+0.03 172+1.0°
200 431+0.07" 0.93 +0.02"" 0.31+0.03" 0.46 +0.05" 2324197
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Table 2 Effects of mangiferin on mUMOD levels in serum, urine or renal and BUN level in serum in hyperuricemic mice. n =17,
x+s. "™P <0.01 vs normal group; P < 0.01 vs model group. BUN: Blood urea nitrogen; SUMOD: Serum UMOD; UUMOD: Urine
UMOD; RUMOD: Renal UMOD

Group Dose/mg-kg ! BUN/mg-dL™" SUMOD/pg-mL ™" UUMOD/mg-mL"™" RUMOD/mg-g " (wet tissue)
Normal (vehicle) 142+0.4 5.25+0.07 0.73 £ 0.02 7.9+0.3
Model (vehicle) 17.0 £ 0.6™ 5.80 +0.15™ 0.65 +0.01" 10.3 +0.7%
Allopurinol 5 149+03" 5.12+0.09" 0.73 +0.02" 8.0+ 0.4"
Mangiferin 50 15.8+0.5 5.19+0.18" 0.65 +0.02 92+0.6

100 16.5+0.3 5.16+0.12" 0.74 % 0.05 83+0.5"
200 147404 5.09+0.14" 0.72+0.01" 7.7+04"
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Figure 1 Effects of mangiferin on the mRNA (A) and protein (B) levels of renal mURAT1, mGLUT9 and mOAT]1 in hyperuricemic
mice. n=4, X+s. 'P<0.05 P <0.01 vs normal group; P< 0.05, P < 0.01 vs model (vehicle) group
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Figure 2 Effects of mangiferin on the mRNA (A) and protein (B) levels of renal mOCT1, mOCT2, mOCTN1 and mOCTN2 in

hyperuricemic mice. n=4, X=+s.
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Figure 3 Effects of mangiferin on the mRNA levels of renal
mUMOD in hyperuricemic mice. n =4, X+s. 7P <0.001 vs

EETY

normal group; P < 0.01, ""P < 0.001 vs model (vehicle) group
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