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Oxygen nano—bubble water reduces calcium oxalate deposits and
tubular cell injury in ethylene glycol-treated rat kidney
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Oxygen nano-bubble water reduces renal calcium oxalate deposits and renal

tubular cell injury in a hyperoxaluric rat model

[Introduction] Renal tubular cell injury induced by oxalate is thought to
be the initial trigger of renal calcium oxalate deposition. The subsequent
inflammation and retention of crystals in the renal tubules play an important
role in kidney stone disease . Water including oxygen nano-bubbles
(nanometer-sized bubbles generated from oxygen microbubbles; ONB
water) has anti-inflammatory effects > . Therefore, we investigated the
inhibitory effects of ONB water using kidney stone forming rats induced by
ethylene glycol (EG) and vitamin Ds-treatment. [Methods] We examined
crystal formation using Pizzolato staining and polarized light optical
microscopy. We also evaluated cell injury via urinary excretion of
N-acetyl-B-D-glucosaminidase (NAG). Renal expression of
inflammation-related genes and an oxidative stress related gene were
examined by quantitative reverse transcriptase polymerase chain reaction.
Renal expression of osteopontin (OPN), monocyte chemoattractant

protein-1 (MCP-1), and superoxide dismutase-1 (SOD-1) proteins and



oxidation products and the crystal binding molecule hyaluronic acid (HA)
were examined by immunohistochemistry. [Results] In this model rat,
drinking ONB water decreased urinary excretion of NAG and renal
expression of MCP-1, OPN, and HA significantly. Sequentially, the area of
renal calcium oxalate depositions decreased, and urinary calcium excretion
increased. [Conclusion ] ONB water suppressed renal calcium oxalate
deposition through renal tubular cell protection and anti-inflammatory and

antioxidant effects in this model rat.
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