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Introduction. Polysubstance abuse of methamphetamine (MA) and ketamine (KE) is an increasing public health concern; however, its neurobehavioral and pharmacokinetic effects remain poorly characterized, limiting mechanistic insight into associated toxicity.
Aims. This study aimed to systematically evaluate dose-dependent interactions between MA and KE and to elucidate their impact on behavioral outcomes and systemic drug exposure.
Methods. Rats were administered MA (10 mg/kg, ip, M) alone or in combination with low-dose KE (10 mg/kg, ip, MLK) or high-dose KE (50 mg/kg, ip, MHK). Neurobehavioral responses were assessed, and pharmacokinetic profiles were characterized by quantifying MA, KE, and their metabolites using a validated LC–MS/MS method.
Results. MA alone induced stereotyped head-bobbing, whereas co-administration with high-dose KE produced marked motor impairment characterized by circling and ataxia. Pharmacokinetic analysis demonstrated that high-dose KE significantly increased the maximum plasma concentration (Cmax) and cumulative systemic exposure, as reflected by the area under the concentration–time curve (AUC), of both MA and its major metabolite, amphetamine (AM), concomitant with a reduction in MA total clearance (CL). Urinary metabolite analysis further revealed significant inhibition of 4-hydroxymethamphetamine (4-HMA) formation under high-dose KE co-exposure. In contrast, low-dose KE produced no significant behavioral or pharmacokinetic effects.
Discussion. Collectively, these findings indicate that high-dose KE suppresses MA metabolism, increasing systemic exposure and neurobehavioral toxicity and demonstrating dose-dependent MA–KE interactions with enhanced toxicity risk in polysubstance abuse.
