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Strategy to delay the progression of chronic kidney disease by targeting
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Abstract: Chronic kidney disease (CKD) is a serious chronic disease with high incidence, poor prognosis, and
a variety of complications. Indoxyl-sulfate (1S) and p-cresol sulfate (PCS) are two typical gut-derived uremic toxins,
which are produced by the co-metabolism of intestinal microbes and the host. With the progression of CKD, gut-
derived uremic toxins such as IS and PCS accumulate in patients with CKD and thereafter accelerate the progression
of CKD. Gut microbiota is closely related with CKD, and targeting gut microbiota to regulate gut-derived uremic
toxins synthesis and metabolic pathways may be a promising strategy to delay the progression of CKD. In this paper,
the relationship between gut microbiota, gut-derived uremic toxins, and CKD was analyzed, and the strategy to
delay the progression of CKD by targeting gut microbiota and uremic toxins metabolism pathway was proposed.
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Figure 1  Generation pathways of gut-derived uremic toxins. TAT: Tyrosine aminotransferase; TPL: Tyrosine phenol-lyase; CTMAL.:

Choline trimethylamine lyase; TIL: Tryptophan indole-lyase; SULT: Sulfotransferase; FMOs: Flavin monooxygenases; PC: p-Cresol; TMA:

Trimethylamine; PCS: p-Cresyl sulfate; PS: Phenyl sulfate; TMAO: Trimethylamine-N-oxide; IS: Indoxyl-sulfate
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Figure 2 The role of IS and PCS in cardiorenal syndrome and
related pathways. 1S and PCS can up-regulate the level of inflam-
matory factors and promote oxidative stress in patients with chronic
kidney disease (CKD), and eventually cause renal fibrosis and a
variety of cardiovascular diseases through multiple pathways.
OAT: Organic anion transporter; ROS: Reactive oxygen species;
ICAM-1: Intercellular adhesion molecule-1; MCP-1: Monocyte
chemoattractant protein-1; NADPH: Nicotinamide adenine dinu-
cleotide phosphate; Nox4: NADPH oxidase 4; NF-xB: Nuclear
factor kappa-B; RAAS: Renin-angiotensin-aldosterone system; IL:
Interleukin; TNF-a: Tumor necrosis factor- «; MAPK: Mitogen-
activated protein kinase; AMPK: AMP-activated protein kinase;
UCP2: Uncoupling protein 2; AhR: Aryl hydrocarbon receptor;
TGF-p1: Transforming growth factor-1; EMT: Epithelial-to-mes-
enchymal transition
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