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INTRODUCTION 

According to World Health Organization (WHO) prognostics depression is going to be the second 

most frequent cause of disability worldwide by 2030 [WHO, 2008]. The rising prevalence and 

severity of depressive disorders are, inter alia, a derivative of increasing morbidity and drug 

resistance. Studies indicate that in case of 30-40% of patients suffering from a Major Depressive 

Disorder (MDD), the symptoms remain resistant to pharmacological treatment [Hernandez et al., 

2013]. Identification of biomarkers that would predict therapy response, as well as development 

of a more profound understanding of the disorder pathophysiology, are key issues for 

improvement of treatment efficacy and patients’ prognosis. Despite many years of research and 

various evidence based theories regarding molecular processes, the pathogenesis of MDD remains 

unclear.  

The well-established monoamine hypothesis assumes a depletion of neurotransmitters: serotonin 

(5-HT) and noradrenaline (NA) in certain brain regions [Gupta et al., 2016]. The neurotrophic 

hypothesis explains the occurrence of depressive symptoms as a consequence of disordered 

neuroplasticity, neurogenesis and resilience caused by diminution of brain-derived neurotrophic 

factor (BDNF). Animal studies followed by clinical trials confirmed that antidepressant drugs act 

not only on the neurotransmission but also result in increases of BNDF levels [Gupta et al., 2016]. 

Finally, the pro-inflammatory hypothesis which proposes pro-inflammatory cytokines as factors 

inducing depressive symptoms has also developed a solid scientific background [Halaris et al., 

2015]. It is known that experimental administration of interleukins 1β and 6 (IL-1β, IL-6) and tumor 

necrosis factor alpha (TNF-α) exerts a depressive effect including fatigue, anxiety and somnolence 

in humans [Gupta et al., 2016; Hashimoto, 2015; Köhler et al., 2014]. In rodents exposed 

intravenously to lipopolysaccharide (LPS), an inflammatory state occurs resulting in a depressive-

like behaviour. These behavioural changes can be prevented by administration of selective 

serotonin reuptake inhibitors (SSRI’s) or serotonin and noradrenalin reuptake inhibitors (SNRI’s) 

[Ohgi et al., 2013]. On one hand, MDD patients have elevated pro-inflammatory cytokine blood 

serum levels, as was shown in a meta-analysis by Dowlati et al. regarding tumor necrosis factor 

(TNF-α) *Dowlati et al., 2010+. On the other hand, depression is highly comorbid to chronic 
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