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RELAZIONE:  
 
Preliminary remark:  the initial interest of my research at King’s College London was about the following 
project: the Imaging activation of microglia in humans by the experimental challenge, Escherichia Coli 
endotoxin (lipopolysaccharide, LPS), using the novel TSPO tracer [11C] PBR 28. 
Due to delays in the LPS arrival, accordingly with my supervisors,  we decided ,for my year project, to focus 
my research on the effects of antipsychotic treatment  on macrophagic activation in the adipose tissue of 
rats treated with two antipsychotics: haloperidol or olanzapine.  
 
Background:  
 
Increasing evidence suggests the involvement of the activation of the immune response and 
neuroinflammation in the aetiopathogenesis of schizophrenia (SCZ). Indeed increased peripheral (blood) 
levels of inflammatory markers have been reported in patients with schizophrenia.  
 Similarly to macrophages in the periphery, microglia act as the first line of defense in the nervous system 
[1]. Positron emission tomography (PET) has recently been employed to investigate in vivo the presence of 
neuroinflammation (activation of microglia) by using translocator protein (TSPO) ligands.  
 Recent PET studies have shown higher TSPO expression not only in patients with SCZ but also in people 
with subclinical symptoms at ultra risk of psychosis [2], suggesting that the activation of microglia might be 
involved in the pathogenesis of psychosis.  
Antipsychotic treatment has been associated with a higher risk of abnormal adiposity, obesity and type 2 
diabetes.  
 As the adipose tissue represents one of the principal sites of inflammation and mithochondrial dysfunction 
we decided to look at the expression of TSPO, F4/80 (phenotypic macrophage marker of adipose tissue and 
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central nervous system), and inflammatory cytokines in the rat adipose tissue following chronic 
antipsychotic treatment with haloperidol or olanzapine. AIM: Our aim was to look at the presence of 
inflammation in the periphery as the same rats had previously shown microglial activation (Iba1+) in the 
brain [3].  
 
Methods: 
 
Chronic drug administration: Twenty-four male Sprague-Dawley rats were attributed to one of 3 treatment 
groups vehicle (n=8), haloperidol (2 mg kg per day, n=8), or olanzapine (10 mg kg per day, n=8), using 
osmotic minipumps implanted subcutaneously, for 8 weeks [4].  
 
Immunoassays: In the current study visceral adipose tissue samples from the above animals were 
processed and the level of pro and anti inflammatory cytokines was assessed: tumor necrosis factor α 
(TNFα), interleukin-1 β (IL1β), interleukin-6 (IL-6), interleukin-5 (IL-5), interleukin-4 (IL-4), interleukin-10 (IL-
10) and KC/GRO a CXC chemokine; The assessment of the cytokines was performed with 
electrochemiluminescence immunoassay MSD Mesoscale 
Furthermore, Western Blot (WB) analysis was performed using TSPO antibody, F4/80 antibody, and Beta-
Actin antibody for the housekeeping expression. The density of the bands was calculated with ImageJ 
program  
 
Statistical analyses: A One-Way ANOVA followed by Bonferroni post hoc test was used to compare 
inflammatory cytokines level. The WB analyses looking at F4/80 expression for haloperidol and olanzapine 
were run at different times. Therefore, we did not compare directly the above two groups within a single 
statistical analysis but we decided to use a T-test to compare the expression of F4/80 between the 
haloperidol and the vehicle group and between the olanzapine and the vehicle group.  
 
Results: 
 
The assessment of cytokines with electrochemiluminescence immunoassay MSD Mesoscale showed that 
amongst the cytokines, only IL-6 was significantly up-regulated in olanzapine animals compared to vehicle 
animals (One-Way ANOVA with Bonferroni post hoc test p<0.05 ). 
 
 As regards to the TSPO expression, we did not find any significant difference between each condition, 
either with haloperidol or olanzapine and the vehicle the groups (t-test p=0.32 vs p=0.10, respectively).  
 
Nevertheless, regarding  F4/80 expression we saw a significant higher expression in the olanzapine group 
compared with haloperidol group (One-Way ANOVA with Bonferroni post hoc test  p=0.029).  
 
 Interestingly we saw a significant correlation in the olanzapine group between F4/80 and TSPO 54kDa 
(p=0.028, Spearman’s Rho: 0.76 for F4/80) whereas there was no correlation in the haloperidol (p=0.48, 
Spearman’s Rho: 0,32 for F4/80) and the vehicle group (p=0.61, Spearman’s Rho: -,21 for F4/80. 
 
Conclusions: 
 
Our results suggest an increased inflammation and macrophagic activation in the adipose tissue following 
olanzapine treatment (based on the IL-6 data and on the trend of F4/80), but not following haloperidol 
treatment.  
We also find that an association between TSPO and F4/80 in the adipose tissue is only present in the group 
presenting the increased adipose immune activation (olanzapine group).  
The effects of olanzapine in increasing inflammation in the adipose tissue may play a role in the 
development of metabolic dysregulation which is usually associated with the administration of this 
particular antipsychotic.  
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