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Introduction. Synthetic cannabinoids are increasingly investigated for their therapeutic potential through modulation of the endocannabinoid system (ECS), but their preclinical safety remains poorly characterized.
Aims. To evaluate the acute oral and intraperitoneal toxicity of three synthetic cannabinoids in mice, focusing on neurological and behavioural effects related with cannabinoid receptors activation, lethality, and LD₅₀ estimation.
Methods. Acute toxicity testing was performed according to OECD 423 guidelines. Compounds were administered orally and intraperitoneally in female Swiss albino mice, and animals were monitored for clinical signs, behavioural alterations, and mortality. LD₅₀ values were estimated and classified following the Globally Harmonized System (GHS) of Classification and Labelling of Chemicals.
Results. All compounds showed LD₅₀ values bigger than 300 mg/kg (oral), consistent with GHS Category 4 or higher. JWH-007 and ADB-CHMINACA induced dose-related behavioral changes like sedation, tremor, convulsions, and motor incoordination and slightly histopathological changes at bigger doses. In contrast, AM-694 showed no behavioral effects but caused widespread histopathological lesions, most pronounced in kidney and brain, across all tested doses.
Discussion. Acute toxicity screening revealed heterogeneous neurobehavioral effects among synthetic cannabinoids. The observed effects of JWH-007 and ADB-CHMINACA reflect cannabinoid receptor activation and possible interactions with other molecular targets, while AM-694 likely undergoes rapid metabolism to toxic derivatives with minimal receptor activity. As the future CANTAVAC candidates must meet EU-GMP standards, our experiments established a GMP-compliant acute toxicity procedures within an integrated framework for evaluating the safety of complex compounds, directly supporting the project’s mission to strengthen the translational expertise and accelerate innovative bioactive development.
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