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Background: Status epilepticus (SE) is a life-threatening neurological emergency often associated with long-term cognitive and neuronal deficits. Current antiseizure medications (ASMs) lack substantial neuroprotective effects to counter epileptogenesis. Ocimum sanctum extract has shown antioxidant, anti-inflammatory, and neuroprotective properties in epilepsy models; however, the active ingredient(s) contributing to these effects need to be established.
Objective: To find out the role of active constituents of Ocimum sanctum—Eugenol, Rosmarinic acid, Ursolic acid, and Oleanolic acid—administered alone or in combination (novel Ocimum sanctum formulation- OSF) in controlling seizures and improving neurobehavioral outcomes in a lithium-pilocarpine-induced SE rat model in comparison to valproate (VPA).
Methods: The study was conducted in two phases: (i) Screening of effective test drug for seizure control; (ii) Assessment of acute (7 days) and long-term (56 days) efficacy in comparison with VPA (370 mg/kg). After induction of SE by Li-Pilocarpine in adult male Wistar rats (200-250 g), test drugs were administered orally and following parameters assessed: seizure severity, neurobehavior (using passive avoidance, elevated plus maze (EPM), and novel object recognition tests), biochemical markers [GABA, glutamate, neuron-specific enolase (NSE), and total-antioxidant capacity (TAC) using ELISA assay], neuronal degeneration by electron microscopy and immunohistochemistry (NeuN and GFAP).
Results: Screening test revealed better seizure control with OSF compared to individual constituents. Co-administration of OSF with VPA further enhanced efficacy.
In acute study, latency to stage3/4 seizure was higher in OSF+VPA group compared to SE group (p=0.033 and 0.014, respectively). 
Percentage of rats exhibiting stage 3/4 seizures was 75%, 33.33%, 25%, and 25% for the SE control, VPA, OSF, and OSF+VPA groups, respectively (p=0.038).
In EPM test, all the drug-treated groups had significantly lower transfer latency than the SE control group. Drug-treated groups had significantly less hippocampal axonal damage, increased number of viable neurons (NeuN) and lesser astrocytosis (GFAP) in hippocampus, lower glutamate and NSE, and higher TAC in cerebral cortex compared to SE control group.
Conclusion: The combined novel formulation based on the active constituents of Ocimum sanctum showed promise as a safe and effective adjunct to conventional ASMs in the management of SE.

