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The European Behavioural Pharmacology Society (EBPS)
sponsors a biennial workshop to promote scientific exchange
and present the latest advances in behavioural neuroscience
discovery related to neuropsychiatric disorders and phar-
macological interventions. The current special issue of
Psychopharmacology arose from an EBPS-sponsored
workshop on immune influences on the brain and behav-
iour held at the University of Sussex in June 2014.

This meeting represented, we believe, the first international
conference on immunopsychiatry. It brought together leading
researchers from the USA, Europe and Israel. Key themes
included the following: (1) the role of immune modulators
in memory and the progression of neurodegenerative disorders,
2) the contribution of prenatal and perinatal infection and/or
inflammation to common mental illnesses and (3) targeting
the immune system to treat mental illnesses, including depres-
sion, schizophrenia and alcohol dependence. The special issue
brings together papers covering a number of these themes.

Over recent years, there has been an explosion of interest in
the role of the immune system in depression. Pro-inflammatory
cytokines can acutely depress mood, and when given chroni-
cally (e.g. during the treatment of hepatitis C) induce major
depressive episodes. Interestingly, the article by Fialho et al. in
the special issue provides evidence that some antidepressant
treatments may also influence interferon alpha treatment for
hepatitis C (Fialho et al. 2015). The evidence for the role of
the immune system in the pathogenesis of depression is
expertly reviewed in the article by Bhattacharya et al.
(Bhattacharya et al. 2016), which draws together the mul-
tiple lines of evidence and considers their implications for
understanding unipolar affective disorders and their treat-
ment. Two original investigations published in the special
issue add to this literature, showing that inflammation is
linked to the persistence of depressive symptoms (Zalli et
al. 2015), and indicate a role for IL-6 acting on the locus
coeruleus in the development of depressive-like behaviour
(Kurosawa et al. 2015). The latter paper, in particular,
indicates that the inflammatory system has effects on a
number of neurotransmitter systems relevant to depres-
sion. The review by Boorman et al. in the special issue
considers this further, focusing on the endocannabinoid sys-
tem (Boorman et al. 2015), and discusses the therapeutic im-
plications for developing new treatment for depressive
disorders.

It has also become apparent over recent years that
existing therapeutic agents have effects on inflammatory
pathways, and this was the subject of a previous editorial
(Mondelli and Howes 2013). Baumeister et al. review
this literature for antidepressants and the other major
classes of psychotropic drugs (Baumeister et al. 2015).
Several other papers extend this literature by investigat-
ing the role of inflammation in therapy for affective dis-
orders (Fialho et al. 2015; Grosse et al. 2015; Herteleer
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et al. 2016; Hung et al. 2015), and psychotic disorders (Hefner
et al. 2015; Da Cruz Jung et al. 2015).

Early life infection and inflammation has long been impli-
cated in the aetiology of a number of commonmental illnesses
including depression, anxiety and schizophrenia. Khandaker
and Dantzer review this for schizophrenia, as well as drawing
on other recent data to discuss the potential role of inflamma-
tion in the pathoaetiology of psychotic disorders (Khandaker
and Dantzer 2015). Autoantibodies to neuroreceptors, in par-
ticular to glutamatergic and dopaminergic receptors, have
emerged in the last few years as a new potential immune
pathoaetiological mechanism for psychotic disorders, so it is
timely for Pollak et al. to review this growing literature and
consider the many outstanding issues (Pollak et al. 2015).

Stress is another factor that can predispose to the future
development of mental illness. A growing literature has inves-
tigated the effect of a variety of stressors on microglia, the
brain’s resident immune cells. Evidence for microglial activa-
tion has been reported in vivo in patients with depression as
well as schizophrenia, but also those at risk of mental disor-
ders (Setiawan et al. 2015; Bloomfield et al. 2016). The re-
view by Calcia et al. in this issue finds that a variety of
stressors are associated with upregulation of a marker for mi-
croglia, suggesting that stress could be a common mechanism
underlying microglial changes across these disorders (Calcia
et al. 2016).

The immune system has also been implicated in addiction.
Prof Fulton Crews spoke at the EBPS meeting on how neuro-
immune signalling contributes to the neurobiology of alcohol
addiction, and has distilled this into a review in this issue
(Crews and Vetreno 2015).

Finally, Leboyer et al. raise the question of whether the role
for the immune system in mental disorder is sufficiently
established for therapeutic trials in their provocative paper in
the special issue (Leboyer et al. 2016). Ultimately, the success
of immunopsychiatry will be judged on its ability to deliver
new or repurposed immunotherapies that meaningfully en-
hance the lives of patients suffering from mental illnesses.
The finding from Yu et al. that the cysteinyl leukotriene recep-
tor 1 mediates the link between stress and inflammation and
depressive behaviour is one example where new mechanistic
insights could identify novel treatment targets (Yu et al. 2015).

Together, the papers in this special issue highlight the
growing body of evidence linking systemic and central
inflammation to a range of common mental illnesses in-
cluding disorders of mood, schizophrenia and alcohol de-
pendence. This evidence coupled with the active engage-
ment of partners from the pharmaceutical industry sug-
ges t s a br igh t fu tu r e fo r the nascen t f i e ld o f
immunopsychiatry and the promise of immunotherapeu-
tics for mental illness in the not-too-distant future.

Acknowledgments Ms Anai Sarkis for editorial assistance.

References

Baumeister D, Ciufolini S, Mondelli V (2015) Effects of psychotropic
drugs on inflammation: consequence or mediator of therapeutic ef-
fects in psychiatric treatment? Psychopharmacology: Aug 14.
PMID: 26268146

Bhattacharya A, Derecki NC, Lovenberg TW, Drevets WC (2016) Role
of neuro-immunological factors in the pathophysiology of mood
disorders. Psychopharmacology: Jan 23. PMID: 26803500

Bloomfield PS, Selvaraj S, Veronese M, Rizzo G, Bertoldo A, Owen DR,
Bloomfield MAP, Bonoldi I, Kalk N, Turkheimer F, McGuire P,
Paola VD, Howes OD (2016) Microglial activity in people at ultra
high risk of psychosis and in schizophrenia: an [11C]PBR28 PET
brain imaging study. Am J Psychiatr 173(1):44–52

Boorman E, Zajkowska Z, Ahmed R, Pariante CM, Zunszain PA (2015)
Crosstalk between endocannabinoid and immune systems: a poten-
tial dysregulation in depression? Psychopharmacology: Oct 20.
PMID: 26483037

Calcia MA, Bonsall DR, Bloomfield PS, Selvaraj S, Barichello T, Howes
OD (2016). Stress and neuroinflammation: a systematic review of
the effects of stress on microglia and the implications for mental
illness. Psychopharmacology. Feb 5. PMID: 26847047

Crews FT, Vetreno RP (2015) Mechanisms of neuroimmune gene induc-
tion in alcoholism. Psychopharmacology. Mar 20.PMID: 25787746

Da Cruz Jung IE, Machado AK, Cruz IBM, Barbisan F, Azzolin VF,
Duarte T, Duarte MMMF, Prado-Lima PAS, Bochi GV, Scola G,
Moresco RN (2015) Haloperidol and Risperidone at high concen-
trations activate an in vitro inflammatory response of RAW 264.7
macrophage cells by induction of apoptosis and modification of
cytokine levels. Psychopharmacology: Sep 21. PMID: 26391290

Fialho R, Burridge A, Pereira M, Keller M, File A, Tibble J, Whale R
(2015) Norepinephrine-enhancing antidepressant exposure associat-
ed with reduced antiviral effect of interferon alpha on hepatitis C.
Psychopharmacology: May 5. PMID: 25971875

Grosse L, Carvalho LA, Birkenhager TK, Hoogendijk WJ, Kushner SA,
Drexhage HA, Bergink V (2015) Circulating cytotoxic T cells and
natural killer cells as potential predictors for antidepressant response
in melancholic depression. Restoration of T regulatory cell popula-
tions after antidepressant therapy. Psychopharmacology: May 8.
PMID: 25953327

Hefner G, Shams MEE, Unterecker S, Falter T, Hiemke C (2015)
Inflammation and psychotropic drugs: the relationship between C-
reactive protein and antipsychotic drug levels. Psychopharmacology:
Jun 3. PMID: 26032842f

Herteleer L, Zwarts L, Hens K, Forero D, Del-Favero J, Callaerts P
(2016) Mood stabilizing drugs regulate transcription of immune,
neuronal and metabolic pathway genes in Drosophila.
Psychopharmacology: Feb 6. PMID: 26852229

Hung Y-Y, Huang K-W, Kang H-Y, Huang GY-L, Huang T-L (2015)
Antidepressants normalize elevated Toll-like receptor profile in ma-
jor depressive disorder. Psychopharmacology: Sep 29. PMID:
26415953

Khandaker GM, Dantzer R (2015) Is there a role for immune-to-brain
communication in schizophrenia? Psychopharmacology: Jun 4.
PMID: 26037944

Kurosawa N, Shimizu K, Seki K (2015) The development of depression-
like behavior is consolidated by IL-6-induced activation of locus
coeruleus neurons and IL-1β-induced elevated leptin levels in mice.
Psychopharmacology: Sept 19. PMID: 26385227

Leboyer M, Oliviera J, Tamouza R, Groc L (2016) Is it time for
immunopsychiatry in psychotic disorders. Psychopharmacology.
Mar 18. PMID: 26988846

Mondelli V, Howes O (2013) Inflammation: its role in schizophrenia and
the potential anti-inflammatory effects of antipsychotics.
Psychopharmacology 231(2):317–318

1540 Psychopharmacology (2016) 233:1539–1541



Pollak TA, Beck K, Irani SR, Howes OD, David AS, McGuire
PK (2015) Autoantibodies to central nervous system neuronal
surface antigens: psychiatric symptoms and psychopharmaco-
logical implications. Psychopharmacology: Dec 14. PMID:
26667479

Setiawan E, Wilson AA, Mizrahi R et al (2015) Role of translocator
protein density, a marker of neuroinflammation, in the brain during
major depressive episodes. JAMA Psychiatry 72(3):268–275

Yu XB, Dong RR, Wang H, Lin JR, An YQ, Du Y, Tang SS, Hu M, Long
Y, Sun HB, Kong LY, Hong H (2015) Knockdown of hippocampal
cysteinyl leukotriene receptor 1 prevents depressive behavior and
neuroinflammation induced by chronic mild stress in mice.
Psychopharmacology (Berl). Nov 7. PMID: 26546369

Zalli A, Jovanova O, Hoogendijk WJG, Tiemeier H, Carvalho LA (2015)
Low-grade inflammation predicts persistence of depressive symp-
toms. Psychopharmacology: Apr 16. PMID: 25877654

Psychopharmacology (2016) 233:1539–1541 1541


	Immune influences on the brain: new findings �and implications for treatment
	References


