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[ABSTRACT] Uric acid (UA), the final product of human purine metabolism, can cause hyperuricemia
(HUA) when excessively accumulated. HUA is closely linked to chronic kidney diseases (CKD) and is
considered an independent risk factor. Hyperuricemic nephropathy, a form of CKD induced by HUA, has
seen significant advances in understanding through research into the pathogenic roles of uric acid and the
development of HUA animal models. Although progress has been made in understanding the
pathophysiological mechanisms by which UA induces CKD, much remains to be learned about its
pathological molecular mechanisms. New approaches in animal modeling or the selection of model
animals may potentially lead to significant breakthroughs in research on hyperuricemia as well as related
CKD. This paper reviews the research progress on the molecular mechanisms of hyperuricemic
nephropathy, focusing on oxidative stress, inflammation, autophagy, fibrosis, and gut microbiota. Oxidative
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stress is induced by uric acid intracellularly through xanthine oxidase, NADPH oxidases, and mitochondria,

leading to cellular damage. In terms of inflammation, uric acid crystals can activate the NLRP3

inflammasome, triggering an inflammatory cascade. The role of free uric acid as a pro-inflammatory agent,

however, remains controversial. Depending on the study conducted, autophagy has been found to either

alleviate or exacerbate inflammation induced by uric acid. Fibrosis, particularly through epithelial-

mesenchymal transition (EMT), is a major mechanism by which uric acid causes glomerulosclerosis and

tubulointerstitial fibrosis. Extensive research has explored various signaling pathways involved in uric acid-

induced EMT. Beneficial gut microbiota protect the kidneys by synthesizing short-chain fatty acids,

reducing urea’ s enterohepatic circulation, and decreasing uric acid production. This paper aims to

enhance understanding of the complex relationships between HUA and CKD, serving as a reference for

further research and new drug development.
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A, B Samd23, 5B M AR T 541
N R B Samd4 RS &1, FEARMAZ R T 5%
W85 Kl Slug/Snail, [fi Slug/Snail 171 il E- 45 % & H
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REVCUEIX — o Wang 55 70 F 56 R R B /N BROIE B
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(I ELANLE] . Tao % 7 BFFTABL. F ERK1/2 455
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Figure 1 Pathological molecular mechanism of hyperuricemic nephropathy
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