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Chronic kidney disease (CKD), marked by a progressive loss in renal function, is
a leading cause of hemodialysis initiation and cardiovascular disease (CVD). Understanding the molecular
mechanism responsible for the progression of CKD and cardiovascular damage regarding crosstalk between
the kidney and cardiovascular system is an important issue in controlling the pathogenesis of CKD-CVD.
However, the mechanisms involved in CKD-CVD are not well understood. We have been investigating the role
of protein-bound uremic toxins, that are difficult to remove by hemodialysis, on the onset and
progression of CKD and CVD. Here, we focus on two sulfate conjugated uremic toxins, namely, indoxyl
sulfate (1S) and p-cresyl sulfate (PCS), and summarize recent studies that provide new insights on the
molecular mechanisms responsible for uremic toxin-induced oxidative tissue damage via a
cardiovascular-renal connection.
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Figure 1. Effect of p22rhx/Nox4 RNAI or probenecid on the PCS-
induced active TGF-B1 protein secretion in HK-2 cells
**Pp<(.01 versus w/o PCS; #P<0.01 versus PCS (1000 uM).
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Figure 2. Effect of PCS administration on vascular Nox4 expression, serum MCP-1 level,
vascular OPN expression and vascular ALP activity in CKD rats: (A) Representative vascular
Nox4 expression in the arch of aorta, (B) Image analysis of the extent and intensity of Nox4
expression was performed, (C) Serum MCP-1 level, (D) vascular OPN expression and (E)
ALP activity in the aortic arch samples were shown. Sham (n=6), CKD (n=10), and CKD
+PCS (n=10) rats were measured 4 weeks after PCS administration (50 mg/kg/day ip) (mean £
SD, "P < 0.05, **P < 0.01 versus sham, *P <0.05 versus CKD.
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