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Introduction
Balanites aegyptiaca L. (Zygophyllaceae) is used extensively in Nigeria for the treatment of ulcers. The compound responsible for its antiulcer activities remains unclear. 
Aim
In this study, we investigated the antiulcer activity of the n-butanol fraction of Balanites aegyptiaca (BA) in vivo and the possible antiulcer mechanism of its compounds through in silico molecular docking and ADMET studies.
Methods
Antiulcer activity of BA was evaluated against ethanol and indomethacin-induced ulcer models in rats. The fraction was subjected to gas chromatography-mass spectrometry (GC–MS) analysis to identify its phytochemical constituents. Molecular docking of the compounds against three target proteins namely M3 Muscarinic acetylcholine receptor (MAR), gastric proton pump (GPP) and pig gastric H, K-ATPase (PGHKA) and ADMET studies on selected compounds were performed.
Results and Discussion
In vivo evaluation using ethanol- and indomethacin-induced ulcer models demonstrated that the n-butanol fraction of BA produced a dose-dependent decrease in mean ulcer scores, with effects significantly (p<0.05) lower than the control group. This confirms the antiulcer potential of BA and supports its traditional use in ulcer management. GC–MS analysis identified 17 distinct phytochemical compounds within the fraction, suggesting a rich profile of bioactive constituents that may contribute synergistically to its pharmacological effects. Among these, hexestrol and acetovanillone emerged as notable candidates. Molecular docking studies further revealed strong binding affinities of hexestrol to the MAR and PGHKA, with docking scores of –9.026 and –7.219 kcal/mol, respectively. These interactions were superior to those of omeprazole, the reference antiulcer drug (–5.292 and –6.19 kcal/mol). Such findings indicate that BA compounds may act through modulation of gastric acid secretion and mucosal protection pathways. ADMET predictions confirmed favourable pharmacokinetic and safety profiles for the selected compounds, strengthening their potential as drug leads. 
