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Abstract
During chronic Toxoplasma gondii infection, these ubiquitous, single-cell protozoan parasites are encysted in neurones in the host animal’s brain. Changes have been observed in dopaminergic, glutamatergic, and GABAergic neurotransmission. To understand the effect that these parasites impose on neurones during infection, RNA sequencing (RNA-Seq) analysis was performed on infected, differentiated neurotransmitter-expressing cells. T. gondii infection altered gene expression of several neurological functions including host genes involved in catecholamine regulation, cell-cell signalling, neurodevelopment, and behaviour. The most significantly changed genes during T. gondii infection are involved in catecholamine regulation (ie. dopamine, norepinephrine, epinephrine). Altered gene expression was also observed in the brains of rats chronically infected with T. gondii. Indeed, gene changers were sex-specific which may help clarify differences in behavioural responses to infection. Neurotransmission changes are consistent with observed behavioural effects associated with toxoplasmosis. Hence, parasitic infection alters several host neurological functions with specific direct effects on neurotransmission that may explain observations of behavioural and neurological deficits with infection. 
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Figure 1. Tissue cyst of T. gondii stained for dopamine. Brains section from chronically-infected mouse triple-stained for dopamine (green), nuclei (blue), and parasite cyst wall (red). Right field only dopamine and cyst wall illuminated.
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