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Editorial on the Research Topic 


Advances in Pathogenesis and Therapies of Gout


Gout is one of the most common metabolic disorders in human caused by inflammatory responses to the deposition of monosodium urate (MSU) crystals, which form in the presence of increased urate concentrations. The pathogenesis of gout is that MSU crystal triggers a strong inflammatory response by activating macrophages in tissues and promoting the collection of neutrophils to tissues or organs (1). It has been reported that many soluble mediators are implicated in the initiation and amplification of the gout flare, including pro-inflammatory cytokines, lipid mediators, and complement (2). However, activation of the NOD-, LRR- and pyrin domain-containing protein 3 (NLRP3) inflammasome by monosodium urate crystals with release of IL-1β plays a major role in the initiation of the gout flare (3). Interestingly, the gout flare is a self-limiting inflammation, and several mechanisms of resolution have been proposed, such as neutrophil extracellular traps (4), negative regulators of inflammasome and TLR signaling, and anti-inflammatory cytokines (5). It is noteworthy that gout is closely related to many comorbidities (6), especially cardiovascular diseases. To further our understanding of inflammatory regulation in the molecular pathophysiology of gout and to explore potential therapeutic approaches, this Research Topic exhibits a number of original research articles and review papers on the topic of advances in pathogenesis and therapies of gout.

In this Research Topic, Zhang et al. investigated the nationwide prevalence of hyperuricemia in China and evaluate its trends and associated risk factors. And significant escalating trends were observed between 2015-16 and 2018-19. Qiu et al. performed a series of bioinformatics analyses to identify molecular mechanisms related to gout, and found that pro-ADM can be used as a new inflammation related biomarker to predict and diagnose gout. Advanced imaging technology enables early gout diagnosis and can be used to evaluate the therapeutic effect. Li et al. summarized the role of ultrasonography, dual-energy computed tomography,and magnetic resonance imaging in the management of gout.

The activation of NLRP3 inflammasome and subsequent induction of the release of IL-1β exerts a central role in the initiation of gout flares. Besides MSU, various purine metabolites bind to different purine receptors for regulating IL-1β secretion implicated in the pathogenesis of gout flares (7). Given that the purine signaling pathway exerts different regulatory effects on inflammation, Tao et al. reviewed the role of purinergic receptor-mediated signaling pathways in the regulation of gout flare and resolution. The possibility that epigenetic mechanisms may contribute to gout pathogenesis offers the potential of a set of completely different therapeutic options (8). Georgel and Georgel reviewed the current mechanistic understanding of several components provided by food intake that are capable of modulating inflammation through epigenetic modification/reprogramming of innate cells.

Both psoriasis and gout are associated with increased risk of cardiovascular diseases (CVD) (9, 10), Chen et al. reported in this Research Topic that gout augments the risk of CVD independently of traditional risk factors in patients with psoriasis. This finding suggests that the management of gout/hyperuricemia may be beneficial in reducing the risk of developing CVD in patients with Psoriasis.

Galectin-9 (Gal-9) is a modulator of innate and adaptive immunity with both pro- and anti-inflammatory functions, dependent upon its expression and cellular location (11). Using mouse models of gout, Mansour et al. investigated the action of exogenous Gal-9 in MSU-gouty inflammation, which provide a new therapeutic strategy for preventing tissue damage in gouty arthritic inflammation. El Sayed et al. examined the anti-inflammatory mechanism of proteoglycan 4(rhPRG4) in MSU stimulated monocytes by animal model, Their work indicates that rhPRG4 exerts an anti-inflammatory activity in gout PBMCs, mediated by its ability to reduce urate crystal phagocytosis. Si-Miao-San (SMS)is a traditional Chinese medicine that has been reported to relieve the symptoms of gouty arthritis (12). A research by Cao et al. explored the anti-inflammatory mechanism of SMS on gout through animal and cellular experiments. Uric acid is excreted mainly through the kidneys and intestines. A mini review by Yin et al. summarized the effects of intestinal uric acid transporters and intestinal flora on uric acid excretion.

Collectively, the original research and review articles in this Research Topic cover a series of important aspects in the field of inflammatory regulation and clinical management in gout which may provide new insights into the diagnosis and treatment of gout and hyperuricemia.
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