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Abstract

SGLT?2 inhibitors have been reported to lower the serum uric acid (SUA) level. To elucidate
the mechanism first of all we analyzed SUA and the urinary excretion rate of UA (UEy,) after
the oral administration of an SGLT2 inhibitor, luseogliflozin in human. After administration of
luseogliflozin, SUA decreased and a negative correlation was observed between the SUA level
and the UEy,, suggesting that SUA decreased as a result of the increase in the UEya. The
increase in UEy, was correlated with an increase in urinary glucose excretion, but not with the
plasma luseogliflozin concentration. Additionally, in vitro transport experiments showed that
luseogliflozin had no direct effect on the transporters involved in renal handling of UA. To
explain that the increase in UEy, is likely due to glycosuria, we focused on GLUT9 isoform 2,
which is expressed at the apical membrane of the kidney tubular cells and transports both UA
and D-glucose. We observed that the efflux of ['*CJUA in Xenopus oocytes expressing GLUT9
isoform 2 was trans-stimulated by 10 mM D-glucose, a high concentration of glucose that
existed under SGLT2 inhibition. On the other hand, uptake of ["*CJUA by oocytes was
cis-inhibited by 100 mM D-glucose, a concentration assumed to exist in collecting ducts. In
conclusion, it was demonstrated that the UEy, could be potentially increased by
luseogliflozin-induced glycosuria, with alterations of UA transport activity because of urinary

glucose.
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N Figure 1. Effect of luseogliflozin on serum uric acid (A, SUA) and urinary excretion rate of uric acid
1}%@@@@?}* (B, UE,) in healthy subjects (n = 3~14), and the negative correlation between SUA and UE,. Data
R are the mean =SEM. **p < 0.01 vs. placebo (0 mg) (Dunnett’s test).
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Figure 3. Effects of luseogliflozin on ['*C]uric acid (UA) uptake
mediated by UA transporters involved in UA reabsorption in
the kidney. Data are the mean &= SEM.
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Figure 4. Trans-stimulatory effect of D-glucose on GLUT9 isoform 2-
mediate ['“C]JUA efflux (A, n=5-10) and ['*C]UA uptake (B, n= 14-17) in
the gene expressing Xenopus oocytes. Data are mean=SEM. *p < 0.05,
**p < 0.001 vs. L-glucose (A: Dunnett’s test; B: Aspin-Welch's t-test).
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