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Introduction. Cannabis has a long history in being used to manage conditions such as pain, anxiety, neurodegenerative disorders, and chemotherapy-related side effects. However, preclinical evidence on safety and efficacy remains limited for EU-GMP varieties with defined phytocannabinoid profiles, restricting their translational potential and their translation into routine clinical practice.
Aims. We integrated acute toxicity/pharmacokinetics (PK), neuropathic pain analgesic efficacy, and neuroprotective/anti-inflammatory evaluations for a standardized EU-GMP Cannabis sativa L. (15.6% THC, <1% CBD).
Methods. Acute toxicity (OECD 423) with PK was evaluated in rats; analgesia in paclitaxel-induced neuropathic pain (PIN) in mice; Alzheimer-related effects in APP/PS1 mice under chronic exposure; and ageing-related outcomes in old rats after 6-week treatment, with behavioural, imaging, and histological markers.
Results. Acute oral LD₅₀ exceeded 5000 mg/kg in rats (HED: 806.45 mg/kg) with no mortality, organ injury, or lasting CNS effects; PK showed a clear exposure profile. In the PIN model, treatment produced significant analgesic effect. In APP/PS1 mice, 90-day dosing improved memory, reduced Aβ plaques, decreased glucose metabolism, and modulated mTOR/CB2 and glial markers. In aged rats, 6-week dosing was well tolerated, anxiety-neutral, and associated with hippocampal features resembling younger animals, with reduced neuroinflammation and no organ toxicity.
Discussion. This EU-GMP Cannabis sativa chemotype (15.6% THC, <1% CBD) shows a favourable acute safety/PK profile, good analgesic efficacy in chemotherapy-induced neuropathy, and cognition-modifying, anti-inflammatory effects in Alzheimer and ageing models. As the future CANTAVAC candidates must meet EU-GMP standards, this study established the relevant GMP-compliant procedures while providing an integrated model to assess safety, pharmacokinetics, and efficacy for natural compounds, supporting dose selection and biomarker-guided translation in different pathologies.
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