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Oxidative Stress 
 

• Oxidative Stress is defined as an imbalance between toxic 
reactive species or ROS (free radicals) and antioxidant 
systems 

 

• It is relevant to the pathophysiology of schizophrenia 

 

• Free radicals are counteracted by several cytoprotective 
antioxidant enzymes that limit their damage such as: 
– Superoxide dismutase 

– Glutathione peroxide 

• Mitochondria dysfunction has been reported in 
schizophrenia and may account for the low levels of the 
powerful antioxidant glutathione 

• Atypical antipsychotics have been reported to 
normalize the abnormal free radical metabolism but the 
first generation antipsychotics like Haloperidol increase 
oxidative stress. 
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Neuroinflammation 

• There are many lines of evidence for immune dysregulation and 
neuroinflammation in schizophrenia 

 

• Elevated inflammatory cytokines in schizophrenia (TNF-α,     
1FN-ϒ) Microglia are the primary reservoirs of proinflammatory 
cytokines, which act as antigens in the CNS and play a major 
role in innate immunity. 

 

• Some antipsychotic drugs (second generation) reduce 
inflammation and oxidative stress while others (first 
generation) increase inflammation and oxidative stress 

 

• Adding anti-inflammatory agents to antipsychotic drugs potentiate 
response, e.g. Minocycline, Cox-2 inhibitors, Omega-3 fatty 
acid. ESPECIALLY in first episode! 
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Older Antipsychotics May Cause 

Additional Brain Tissue Loss: 

Neurotoxicity of Typical Antipsychotics 

1. Increased apoptosis 

 

2. Oxidative stress/increase in free radicals 

 

3. Via NMDA pathways and glutamate toxicity 

 

4. Neurotoxic metabolities 

 

5. Potent D2 receptor blockade: suppresses BDNF 
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Risperidone prevented increased inflammatory parameters induced by 

LPS Challenge in rats’ brain cortex  
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