Methamphetamine acts at the lateral hypothalamus-substantia nigral pathway to regulate hyperlocomotion
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Introduction. Locomotion is regulated by coordinated activity across brain regions including the substantia nigra (SN), a key dopaminergic centre for motor control, and the lateral hypothalamus (LH), which is involved in motivation and reward. However, the role of LH–SN interactions in specific aspects of motor behaviour remains unclear. 
Aims. To determine whether the indirect dopamine agonist, methamphetamine, produces its locomotor effects via the LH-SN pathway. 
Methods. Female rats (n=16) were used to functionally disconnect the LH and SN by intracranial infusion of a shRNA virus and a 6-hydroxydopamine toxin, respectively. An open field test was used to assess spontaneous locomotion and meth-induced hyperlocomotion. 
Results. Contralateral targeting of the LH and SN did not disrupt motor coordination on the balance beam and rota rod compared to ipsilateral targeting (control group). Importantly, functional disconnection of the LH and SN significantly reduced spontaneous locomotor and meth-induced hyperlocomotion in the open-field test. 

Discussion. Our findings suggest that the LH and SN interact to regulate spontaneous and meth-induced locomotion in rats, but not motor coordination, indicating this pathway contributes selectively to certain aspects of motor activity. These results refine our understanding of how distinct neural circuits control behaviour. They also suggest that methamphetamine exerts some of its effects via the LH, a region involved in motivation, addiction, and dopamine signalling. Thus, this study identifies the LH as a previously underappreciated contributor to meth-induced behavioural changes and highlights a neural pathway through which psychostimulants influence activity, with implications for disorders involving dopaminergic dysfunction such as addiction and Parkinson’s disease.
