A systematic review and meta-analysis of dopaminergic agents in mice as a tool in preclinical antipsychotic development
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Introduction. Schizophrenia is associated with a range of positive, negative and cognitive symptoms. Current antipsychotics mainly target dopamine and serotonin pathways, but many novel compounds fail clinically, raising concerns about the validity of preclinical models. One of the main preclinical approaches is the ability of drugs to attenuate the behavioural effects of dopaminergic agonists. 
Aims. To evaluate the behavioural effects of dopaminergic agonists and to assess the quality of the studies conducted.
Methods. The protocol was registered in PROSPERO (CRD42024597179). A search was conducted using PubMed, Embase, Web of Science and PsycINFO (1994–2024), for studies using amphetamine (AMPH), apomorphine (APO) or methamphetamine (METH) and their effects on locomotor activity (LMA), pre-pulse inhibition (PPI) and other behavioural tests. Data on strain, sex, dose, route and outcomes were extracted. Standardised mean differences (SMDs, 95% CI) were calculated using RevMan software. Risk of bias was evaluated using the SYRCLE tool.
Results. 207 studies were included. C57BL/6 (50%) and Swiss-derived (34%) strains dominated; 76% used males only. LMA (61%) and PPI (32%) being the main behavioural endpoints. Intraperitoneal injections were most common (71%). AMPH was primarily used for LMA, with higher doses employed for PPI. APO was mainly used for PPI, whilst METH was less commonly employed. For LMA, large effect sizes were seen with AMPH (2.4, 1.98, 2.86, p<0.001) and METH (2.3, 1.69, 2.81, p<0.001). For PPI, a similar disruption was observed for all 3 drugs (AMPH = -1.0, -1.33, -0.66, p<0.001; METH = -1.2, -2.01, -0.32, p<0.05; APO = -1.2, -1.61, -0.84, p<0.001). There was considerable heterogeneity across the studies for both behavioural parameters (I² = 84% for LMA; 73% for PPI). With regards to quality, major risk of bias was noted for the randomisation, blinding and housing domains.
Discussion/Conclusion. Dopaminergic agonists consistently induce hyperlocomotion and pre-pulse inhibition deficits in mice, supporting their validity for modelling positive symptoms and sensorimotor gating deficits in schizophrenia. However, the substantial methodological heterogeneity and high risk of bias in many studies underscore the need for enhanced rigour and standardization in preclinical antipsychotic testing.
