
Nox5 Deficiency Mitigates Renal Injury in a Rabbit Model of Metabolic Syndrome through Modulation of Oxidative Stress, ER Stress and Ferroptosis


Background and Aim

Elevated NADPH oxidase 5 (NOX5) increases reactive oxygen species (ROS), promoting inflammation, fibrosis, and cellular stress that contribute to diabetic kidney disease. In vivo studies have been limited because common rodent models lack the NOX5 gene, and transgenic systems may not fully replicate its role in human pathophysiology. As rabbits naturally express NOX5, this study aimed to determine NOX5’s pathogenic role in kidney injury in metabolic syndrome (MetS) with diabetes using a Nox5 knockout (KO) rabbit model.

Methods
A Nox5 KO rabbit strain was generated via CRISPR/Cas9. WT and KO rabbits (8–10 weeks, 2.0–2.5 kg; n=6/group) were fed a high-fat diet (0.5% cholesterol, 4% peanut oil, 8% sucrose) for 16 weeks. At week 9, rabbits received intravenous alloxan (120 mg/kg) to induce insulin deficiency, while controls on chow received saline. Animals were euthanized at the study endpoint, and kidney, plasma, and urine samples were analysed for renal function, fibrosis, oxidative stress, endoplasmic reticulum (ER) stress, and ferroptosis.

Results

High-fat diet induced insulin resistance in both WT and KO rabbits at 8 weeks (HOMA-IR: WT 9.4 ± 2.1 vs 3.1 ± 0.8; KO 6.6 ± 1.1 vs 2.9 ± 0.7). Alloxan caused hyperglycaemia (WT 22.1 ± 3.6 vs 6.1 ± 1.1 mmol/L; KO 20.5 ± 1.5 vs 6.2 ± 0.8). Both groups developed dyslipidaemia, fatty liver, and elevated AST, confirming MetS. MetS-induced albuminuria in WT rabbits (UACR 65.1 ± 6.1 vs 13.6 ± 5.8) was attenuated in KO rabbits (45.9 ± 5.4, p<0.01). Nox5 deletion reduced renal fibrosis (collagen IV, fibronectin), oxidative stress (≈40% nitrotyrosine), ER stress (≈50% calnexin), and ferroptosis (~50% ACSL4).

Conclusion
This study provides the first in vivo evidence that NOX5 drives renal injury in MetS, identifying it as a potential therapeutic target to reduce kidney damage in MetS and type 2 diabetes.






