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Protective effect of kaempferide in a mouse model of hyperuricemic nephropathy
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ABSTRACT: AIM To investigate the protective effects of kaempferide on hyperuricemic nephropathy ( HN) in
mice. METHODS  Sixty Kunming mice were randomly divided into the control group, the model group, the
allopurinol group (5 mg/kg), the kaempferol group (50 mg/kg), and the low-dose and high-dose kaempferide
eroups (25, 50 mg/kg). HN mouse models were established by administering potassium oxyzinate (300 mg/kg)
and hypoxanthine (500 mg/kg) in combination for 21 days, concurrently with the test drug. Following treatment
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administration, serum uric acid (SUA), serum creatinine ( SCr), 24-hour urinary protein (24 h UTP), and
hepatic xanthine oxidase (XOD) levels were measured. Renal tissue pathology was assessed using HE staining and
Masson staining. Apoptosis in renal tissue was evaluated via TUNEL staining. The expressions of NLRP3
inflammasome and apoptosis-associated proteins in renal tissues were analyzed by immunohistochemistry and
Western blot. RESULTS Compared to the control group, the model group demonstrated elevated levels of SUA,
SCr, 24 h UTP, and hepatic XOD activity ( P<0.01); marked renal damage, and increased area of renal
interstitial fibrosis and apoptosis rate (P<0.01) ; and increased protein expressions of NLRP3, ASC, Caspase-1,
cleaved-Caspase-1, pro-IL-13, IL-1B, Caspase-3 and cleaved-Caspase-3 in renal tissue (P<0.05, P<0.01).
Compared to the model group, the groups treated with allopurinol, kaempferol, or kaempferid showed reduced
levels of SUA, SCr, 24 h UTP, and hepatic XOD activity (P<0.05, P<0.01) ; improved renal pathological injury
with reduced renal interstitial fibrosis area and apoptosis rate of renal tissue (P<0.01) ; and downregulated protein
expressions of NLRP3, ASC, Caspase-1, cleaved-Caspase-1, pro-1L-13, IL-1B, Caspase-3 and cleaved-Caspase-3
in renal tissue as well (P<0.05, P<0.01). CONCLUSION Kaempferide improves renal function while
attenuating inflammation, fibrosis, and apoptosis in the kidneys of HN mice. This nephroprotective effect may stem
from its dual action in inhibiting hepatic XOD to reduce uric acid synthesis and blocking NLRP3 inflammasome
activation.

KEY WORDS: kaempferide; hyperuricaemia nephropathy ; NLRP3 inflammasome ; xanthine oxidase; apoptosis
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Fig. 1 Comparison of mouse SUA, SCr and 24 h UTP levels in each group (x+s, n=10)
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Fig. 3 HE staining of mouse kidney tissue of each group ( x400)
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Fig. 4 Masson staining of mouse Kidney tissue in each group ( x400, x+s, n=3)
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Fig. 5 Comparison of apoptosis rate in mouse renal tissue in each group ( TUNEL staining, x200, x+s, n=3)
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Fig. 6 Comparison of mouse renal Caspase-3 and cleaved-Caspase-3 protein expressions in each group (x+s, n=3)
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Fig.7 Comparison of mouse kidney tissue NLRP3 expression in each group ( X200, x+s, n=3)
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Fig.8 Comparison of mouse Kkidney tissue protein expressions of NLRP3, ASC, Caspase-1, cleaved-Caspase-1, pro-IL-1f3

and IL-1p in each group (x+s, n=3-5)
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