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INFLAMMATION AND PSYCHIATRIC DISORDERS: WHAT COMES FIRST? 
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In the FIRST PART of my talk, I will describe how psychological stress has been associated with 
activation of the hypothalamic-pituitary-adrenal axis (HPA) and altered immune responses. While 
acute experimental stress is known to activate peripheral lymphoid cells and increase the 
inflammatory tone, the chronic stress is more clearly associated with immunosuppression. 
Indeed, the immune activation is part of stress response, and psychosocial stress has been 
implicated in the pathogenesis of psychiatric disorders. Higher immune responses have been 
associated with lower cortisol responses to acute psychosocial stress in healthy subjects. 
However, stress reactivity is largely unknown in mood disorders, like bipolar disorder (BD), and 
failure to mount adequate neuroendocrine responses following stress could be associated with 
detrimental overshooting immune responses. Indeed, a growing body of evidence suggests an 
immunological imbalance in BD, associated with a pro-inflammatory profile. In the SECOND 
PART of my talk, I shall describe the impact of acute stress exposure in patients with bipolar 
disorder (BD). Laboratory stress studies provide a unique opportunity to address the underlying 
mechanisms involved in stress reactivity. The Trier Social Stress Test (TSST), a validated 
laboratory psychosocial stress task, is commonly used to analyze biological changes due to 
controlled stress exposure. We have recently investigated the neuroendocrine and immune 
responses to acute psychosocial stress challenge in BD. It was hypothesized that blunted 
neuroendocrine responses to stress could be associated with immune activation in BD. Thirteen 
euthymic female subjects with type 1 BD and 15 healthy controls underwent the Trier Social 
Stress Test protocol (TSST). Blood samples were collected before and after TSST. Lymphocytes 
were isolated and stimulated in vitro to assess lymphocyte activation profile, lymphocyte 
sensitivity to dexamethasone (a synthetic glucocorticoid), mitogen-activated protein kinase 
(MAPK) and nuclear factor kappa B (NF-kB) signaling by flow cytometry. Heart rate and salivary 
cortisol levels were monitored across the task. BD participants exhibited blunted stress 
responses as shown by reduced heart rate and salivary cortisol levels in comparison to healthy 
controls. BD was also associated with reduction in the percentage of regulatory T cells, but with 
expansion of activated T cells. When compared to controls, patients showed increased 
lymphocyte MAPK p-ERK and p-NF-kB signaling after the stress challenge, but exhibited a 
relative lymphocyte resistance to dexamethasone. In conclusion, stress-related neuroendocrine 
responses are blunted, associated with increased immune activation and lower sensitivity to 
glucocorticoids in BD. An inability in reducing NF-kB and MAPK signaling following TSST could 
be underlying the immune imbalance observed in BD. In the THIRD PART of my talk, I shall 
describe the long-term implications of early life stress (ELS) on neuroimmunoendocrine 
parameters of healhy adolescents. ELS exposure, including physical, sexual and psychological 
abuse, as well as physical or emotional neglect, is associated to long-term effects on mental 
health.  
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The individual’s earlier years of life are characterized by rapid neurobiological and psychological 
development; therefore, ELS is considered an important risk factor for psychological impairment 
and increased vulnerability to mood disorders. Here, we investigated the effects of ELS on 
endocrine and immune pathways in healthy adolescents without psychopathology. For this 
purpose, thirty adolescents with history of childhood maltreatment and twenty-seven adolescents 
without ELS history were recruited. Blood and hair samples were obtained from all participants. 
 
Lymphocytes were isolated and stimulated in vitro to evaluate lymphocyte subsets, Th1/Th2/
Th17 cytokines, mitogen-activated protein kinase (MAPK) and nuclear factor kappa B (NF-kB) 
signaling pathways as well as lymphocyte sensitivity to dexamethasone by flow cytometry. Brain-
derived neurotrophic factor (BDNF) and hair cortisol were assessed with enzyme-linked 
immunosorbent assays (ELISAs). We found that adolescents with history of ELS had increased 
percentages of T-cell activation markers (CD3+CD4+CD25+ and CD3+CD69+) and senescent T 
cells (CD8+CD28- and CD4+CD28-) as well as decreased percentages of NK (CD3-CD56+) and 
NK T cells (CD3+CD56+). Following stimulation, lymphocytes of ELS+ adolescents produced 
significantly more IL-2, IL-4, IFN-gamma and IL-17 and engaged more MAPK ERK and NF-kB 
signaling. In addition, ELS was associated with higher hair cortisol levels in parallel to increased 
lymphocyte resistance to dexamethasone as well as low plasma BDNF levels, reflecting the 
chronic stress effects on neuroendocrine parameters. In conclusion, these data indicate the 
presence of immune activation and pro-inflammatory profile in healthy adolescents exposed to 
ELS, which could contribute to increased vulnerability of trauma-related psychopathology in 
adolescence and adult life. The underlying mechanisms of this impairment may include the 
enhanced activation of both MAPK and NF-kB signaling in parallel to partial resistance to 
glucocorticoids. Supported by CNPq and FAPERGS. 
  
 
 


