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Based on the epidemiological association between maternal infection during pregnancy 
and enhanced risk of neurodevelopmental brain disorders in the offspring, a number of 
in-vivo models have been established in rats and mice in order to study this link on an 
experimental basis. These models provide indispensable experimental tools to test the 
hypothesis of causality in human epidemiological associations, and to explore the 
critical neuroimmunological and developmental factors involved in shaping the 
vulnerability to infection-induced neurodevelopmental disturbances in humans. One 
such model is based on prenatal exposure to the viral mimic 
polyriboinosinic-polyribocytidilic acid (Poly-I:C) in rats or mice. Poly-I:C is a synthetic 
analogue of double-stranded RNA which elicits a cytokine-associated viral-like acute 
phase response in mammalian organisms. Numerous experimental investigations have 
provided robust evidence for the emergence of long-term functional and structural brain 
abnormalities following prenatal exposure to Poly-I:C-induced immune challenge in 
both rats and mice. Many of the prenatal Poly-I:C-induced behavioral, cognitive and 
pharmacological dysfunctions in adult offspring are directly implicated in schizophrenia 
and other psychosis-related disorders, including abnormalities in sensorimotor gating, 
selective attention, working memory and sensitivity to psychostimulant drugs. At least 
some of these functional abnormalities can be normalized by acute and/or chronic 
antipsychotic drug treatment and are dependent on post-pubertal maturational 
processes. Interestingly, the nature and/or severity of such pathological changes is 
critically influenced by the precise timing of prenatal immune activation: Whilst 
prenatal Poly-I:C-induced immune activation in early/middle gestation leads to multiple 
dopamine-associated brain and behavioral dysfunctions, identical prenatal immune 
challenge in late gestation induces detrimental effects on behavioral and cognitive 
functions linked to prefrontal and hippocampal GABAergic and/or glutamatergic 
neurotransmitter systems. The notable influence of timing suggests that prenatal 
viral-like immune challenge taking place during early fetal development may 
particularly enhance the vulnerability and/or severity of positive symptoms in 
schizophrenia, whereas identical immune challenge during later periods of fetal 
development may be more critical for shaping the vulnerability for negative/cognitive 
symptoms of this disorder. In-vivo rodent models of prenatal immune challenge may 
thus help to dissect the relative contribution of prenatal infectious processes to distinct 
symptom clusters and/or brain pathologies in schizophrenia and related disorders.     
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