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Protective effects of glycyrrhizic acid against lupus nephritis in MRL/Ipr mice
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Abstract: Objective To investigate protective effect of glycyrrhizic acid (GA) against lupus nephritis in MRL/lpr mice and
explore its underlying mechanisms. Methods Forty MRL/lpr mice were randomized equally into blank control group,
dexamethasone (1.5 mg/kg) group, GA (20 mg/kg) group, and GA (40 mg/kg) group with corresponding treatments for 7 days,
with 10 wild-type mice as the control group. Serum levels of uric acid and creatinine and inflammatory cytokines in the serum
and kidney were tested after the treatments using enzyme-linked immunosorbent assays (ELISA). The pathological changes in
the kidneys were detected using HE staining, and the protein expressions of NLRP3, ASC, caspase-1, IL-13, p-NF-kB, NF-«B,
p-IxBa, and IxBa were detected with Western blotting. Results GA obviously decreased serum levels of uric acid and
creatinine, decreased inflammatory cytokines in the serum and kidney, ameliorated renal pathologies and inhibited the
expressions of NLRP3, ASC, caspase-1, IL-1p3, p-NF-kB, and p-IkBa proteins in MRL/Ipr mice. Conclusion GA has protective

effects against lupus nephritis in MRL/lpr mice.
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Tab.1 Effect of GA on serum levels of uric acid and creatinine in
MRL/lpr mice (Mean+SD, n=10)

Group Dosage (mg/kg) UA (mg/L) Cr (umol/L)
Wwild type 1.87+0.32 19.7745.06
MRL/lpr 3.41+0.22% 35.10+3.44*
MRL/Ipr+DEX 15 2.80+0.21**  22.38+4.43**
MRL/Ipr+GA 20 2.72#0.21**  22.68+3.35**
40 2.69+0.14**  21.92+4.13**

GA: Glycyrrhizic acid, UA: Uric acid; Cr: Creatinine. “P<0.01 »s wild
type group; **P<0.01 »s MRL/Ipr group.

2.2 Rt K e BT

55 87 A= RUZH AH F, MRL/Ipr /s BRI 5 A IL-1B.
IL-6 . TNF-oli 2 55 (P<0.01); HREFR £ i 4 e il 3
BAARIALTR Y IL-1B . IL-6 . TNF-0(P<0.01,%2).,

Tab.2 Serum levels of IL-1p, IL-6 and TNF-a in the mice in different groups (Mean+SD, n=10)

Group IL-1B (pg/mL) IL-6 (pg/mL) TNF-a (pg/mL)
Wild type 11.13+2.69 21.06+3.29 39.52+10.82
MRL/lpr 31.63+1.59" 93.29+9.26" 386.30+25.14"
MRL/lpr+DEX (1.5 mg/kg) 21.38+£1.54** 24.65+7.65** 114.48+16.11**
MRL/lpr+GA (20 mg/kg) 28.03£1.28** 50.99+7.25** 214.41+19.13**
MRL/Ipr+GA (40 mg/kg) 23.66+2.05%* 27.44+6.05%* 151.45+34.69%*
#P<0.01 vs. wild type group; **P<0.01 »s. MRL/Ipr group.
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Tab.3 Expression of IL-1B, IL-6 and TNF-« in the kidney of the mice in different groups (Mean+SD, n=10)

Group IL-1B (pg/mg) IL-6 (pg/mg) TNF-a (pg/mg)
Wild type 2.15+0.61 19.35+6.00 46.57+15.97
MRL/lpr 11.99+1.77% 68.13+9.90" 224.66+19.59"
MRL/Ipr+DEX (1.5 mg/kg) 7.31+1.28** 25.15+7.04** 100.99+6.09**
MRL/Ipr+GA (20 mg/kg) 8.13+0.69%* 43.28+7.85** 181.32+14.09**
MRL/Ipr+GA (40 mg/kg) 7.72+1.09** 38.71:45.06** 147.89+7.03**

#P<0.01 vs wild type group; **P<0.01 »s MRL/Ipr group.
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Fig.1 Histological changes of the kidney of the mice in different groups (HE staining, original magnification: x200). A: Wild type group; B:
MRL/lpr group; C: MRL/lpr+DEX (1.5 mg/kg)group; D: MRL/Ipr+GA (20 mg/kg) group; E: MRL/lpr +GA (40 mg/kg)group.
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Fig.2 Western blotting for expressions of NLRP3, ASC, caspase-1, IL-1f3, p-NF-«kB and p-IxBa in
the kidney of the mice in different groups. A: Wild type group; B: MRL/lpr group; C: MRL/lpr+
DEX (1.5 mg/kg)group; D: MRL/lpr+GA(20 mg/kg)group; E: MRL/Ipr+GA (40 mg/kg) group.
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Tab.4 Quantitative analysis of NLRP3, ASC, caspase-1, IL-1p, p-NF-kB and p-IxBa in the kidney of the mice in different groups (Mean+

SD, n=10)

Group NLRP3/GAPDH  ASC/GAPDH Caspase-1/GAPDH  IL-1B/GAPDH  P-P65/P65 p-1xBa/l kBa
Wild type 0.45+0.14 0.57+0.12 0.43+0.16 0.12+0.03 0.18+0.05 0.45+0.12
MRL/Ipr 0.84+0.13" 1.43+0.18" 0.87+0.12" 0.45+0.04" 0.56+0.09" 0.95£0.15"
MRL/Ipr+DEX (1.5 mg/kg) 0.56:0.16** 0.79+0.12%* 0.57+0.12** 0.23#0.05%*  0.25:0.07**  0.62+0.12**
MRL/Ipr+GA (20 mg/kg) 0.65£0.07** 1.09+0.09%* 0.68+0.15%* 0.31#0.03%*  0.41+0.06**  0.78+0.18**
MRL/Ipr+GA (40 mg/kg) 0.57+0.11%* 1.01+0.05%* 0.56+0.04** 0.25:0.05%*  0.33+0.07**  0.69+0.11%*

#P<0.01 »s wild type group; **P<0.01 »s MRL/lpr group.
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