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Introduction. Traumatic brain injury (TBI) is a major global cause of neurological disability and mortality. The sodium–potassium–chloride cotransporter 1 (NKCC1) is upregulated after ischemic and traumatic brain injury and contributes to dysregulated cellular osmolality and volume, and although bumetanide has shown neuroprotective effects in experimental models (Goubert et al, 2019), its limited brain penetration and diuretic adverse effects restrict its utility, making more potent alternatives such as azosemide potentially advantageous. 
Aims. This study investigates the effects of inhibiting NKCC1 with bumetanide and azosemide in a rodent model of TBI.
Methods. Feeney’s Weight Drop Injury model was employed to induce cortical contusion for experimental purposes in male adult Wistar rats (Albert-Weissenberger et al, 2010). Animals were divided into five treatment groups (N=15 each): Control, Sham, TBI, TBI+Bumetanide (10 mg/kg intravenously) and TBI+Azosemide (10 mg/kg intravenously). We evaluated the effects of bumetanide and azosemide in rodent model of TBI in terms of neurobehavioral tests – radial eight arm maze, elevated plus maze (EPM), neurological severity score (NSS), brain water content, measures of oxidative stress – malondialdehyde (MDA), reduced glutathione (GSH), and superoxide dismutase (SOD), histological parameters & immunohistochemistry. Behavioral parameters were assessed on day 7 and day 14 while remaining assays were performed on day 14.
Results. Bumetanide and azosemide significantly improved neurobehavioral outcomes, with increased transfer latency, open arm entries, and time spent in open arms in the EPM. Both agents reduced reference and working memory errors, indicating enhanced cognition. Treatment lowered MDA levels and increased GSH and SOD, reflecting improved oxidative defense. Brain water content was significantly reduced, suggesting attenuation of cerebral edema. Cresyl violet staining showed neuronal degeneration in the TBI group, which was reversed by both drugs, preserving neuronal integrity. NKCC1 expression, elevated after TBI, was significantly reduced following bumetanide and azosemide treatment.
Discussion and Conclusion. Our experimental study results suggest that administration of NKCC1 inhibitors – bumetanide and azosemide could be an effective therapeutic strategy in TBI by improving cognitive function, mitigating oxidative stress, attenuating brain edema, and neuronal degeneration following brain trauma.
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