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Comparison on the Uric Acid-lowering Effects of Three

Lactiplantibacillus plantarum Y C Preparations in Mice
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Abstract: [Objective] This study aimed to investigate the differences in uric acid-lowering efficacy among
viable cells, heat-inactivated cells, and purified peptidoglycan (PGN) of Lactiplantibacillus plantarum
(L. plantarum) YC in a mouse model of hyperuricemia (HUA). [Method] Three preparations—viable cells,
heat-inactivated cells, and purified PGN—of L. plantarum YC were prepared. The PGN dosage was calculated
based on equivalent bacterial biomass and PGN extraction yield. A mouse model of hyperuricemia was
established by co-administration of hypoxanthine and potassium oxonate, followed by intragastric intervention
for 21 consecutive days. The body mass and organ indices of mice were monitored during the experimental
period. The concentrations of uric acid, urea nitrogen, and creatinine in the serum, as well as the activities of

xanthine oxidase (XOD) in the serum and liver, were measured. Histopathological changes in the liver and kidney
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tissue were evaluated by hematoxylin-eosin staining, and morphological indicators of the colonic tissue were
measured to assess the damage repair effect. [Result] The viable cells, heat-inactivated cells, and purified PGN of
L. plantarum Y C reduced the serum uric acid level by 45.56%, 41.17%, and 71.47%, respectively, compared with
the model group. The PGN group showed the lowest serum uric acid level, which was lower than those in both
the viable and heat-inactivated cell groups (P<0.05). PGN suppressed XOD activities in the serum and liver
(P<0.001), reversed the abnormal elevations in serum urea nitrogen and creatinine, alleviated hepatic and renal
tissue damage, and improved colonic tissue morphology. [Conclusion] Viable and heat-inactivated cells of
L. plantarum Y C exhibited comparable uric acid-lowering effects (P>0.05). This suggests that certain effects of
L. plantarum YC may not entirely depend on bacterial viability. Moreover, the purified PGN group showed more
pronounced performance in uric acid reduction and colonic tissue protection, which suggested that PGN might be
one of the key active components contributing to the uric acid-lowering effect. These findings provide a basis for
optimizing the selection of L. plantarum Y C-derived postbiotic preparation forms.
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Fig.3 XOD activities in the serum and liver of mice
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Fig. 4 Histopathological results of tissue in mice
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