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Letter to the Editor
A promising area of research on depression is its interactions with the immune system, taking 

place within the field of psychoneuroimmunology. Indications of brain-immune system interactions 
exist at different levels of organizations: in animal studies, stressful events can disorganize the 
immune response and increase susceptibility or even mortality to experimentally induced tumours 
[1]. In humans, immune function may be distorted by chronic or acute emotional conditions, 
triggered by stressful life events. Major life changes (e.g. divorce) have been found to correlate with 
immune system deficiencies [2].

The brain communicates with the immune system via the Autonomous Nervous System (ANS) 
and the neuroendocrine secretion of the pituitary gland as expressed by the Hypothalamus-Pitutary-
Adrenal (HPA)-axis. Major Depressive Disorder (MDD) seems to stimulate the HPA axis and 
trigger immune responses simulating sickness behavior by the activation of common inflammatory 
responses termed as Inflammatory Responses System (IRS) [3].

Sickness behavior is a behavioral complex which becomes typically induced by acute infections 
or tissue injury in different mammalian species. The characteristic pattern of behavior consists of 
malaise, hyperalgesia, fever, lack of motivation and vitality, disinterest to social interaction with the 
environment , sleepiness , reduced motor activity, reduced interest in exploring the environment, 
in sexual encounters, anhedonia, weight loss, fatigue, lack of concentration and anxiety.Sickness 
behavior seems to be induced by the activation of Pro-Inflammatory Cytokines (PICs), mainlyIL-1, 
TNF-a και IL-6 [4]. The Central Nervous System (CNS) receives (CNS) neuronal and chemical 
signals of the peripheral inflammatory response via the vagal nerve, activated by the PICs. The PICs 
deactivate energy consuming processes like motor, neurocognitive and reproductive activity. In 
this way, metabolic energy becomes withdrawn from the brain and the peripheral organs and gets 
redirected to confront the adverse effects of the invasive pathogens [5]. Immune system responses 
heavily depend on calories and increase their consumption during the activation of sickness 
behavior. Hence, motor interception (via somnolence, fatigue and malaise) contributes to the 
required energy conservation.

 There are plenty of indications that clinical depression is an immuno-inflammatory disorder 
characterized among other parameters by increased levels of PICs as well as of acute phase proteins, 
including C-reactive protein and haptoglobin [6]. Characteristic symptoms of major depressive 
disorder, which resemble sickness behavior, include appetite and weight loss, fatigue, lethargy, sleep 
disturbances , reduced motor activity and lack of concentration (fever is not included). Moreover, 
“vegetative” symptoms of depression like appetite and weight loss, psychomotor retardation were 
found to correlate with inflammatory biomarkers (increased levels of haptoglobin) [7]. Increased 
levels of C-reactive protein were further found to be of prognostic value not only for the severity 
of the current depressive episode but of relapsing depression as well [8]. It is also known that PICs 
mediate in rendering behavior more vulnerable to stressful life events as in the case of maternal 
deprivation [9]. 

 Taking into consideration that the interactions between depression and inflammation are 
bidirectional, as current reviews suggest [10], it is of interest to further investigate their common 
pathways of induced pro-inflammatory cytokines in order for this complex phenomenon to be 
elucidated.
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