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ABSTRACT

Oxytocin (OT) is a peptide hormone unique to mammals,
typically involved in activities characteristic of this
vertebrate class, such as labour and lactation. Evidence
suggests a role of OT even in most complex activities,
including child attachment, maternal care, couple bonding,
emotional and social behaviors. Furthermore, it seems to
contribute to the modulation of stress responses, learning,
and memory processes, as well as to the connection of
social signals with cognition, behaviors and reward. For
this reason, for years there has been a debate on the possible
contribution of the OT system in the pathophysiology
of different neuropsychiatric disorders, including autism
spectrum  disorders, obsessive-compulsive  disorder,
depression, anxiety disorders, post-traumatic stress
disorder, eating disorders, addiction, and schizophrenia.
In this article, we describe the most relevant findings on
OT system abnormalities in the aforementioned disorders,
with a focus on possible therapeutic implications.

INTRODUCTION

Oxytocin (OT) is a neuropeptide hormone synthesized
predominantly in the magnocellular neurons of the
supraoptic (SON) and paraventricular (PVN) nucleus
of the hypothalamus, whose axonal endings form a large
portion of the posterior pituitary. Herein, OT is released
into the bloodstream, reaching the target organs of its
peripheral actions, such as the mammary gland and kidney.
Actually, at the peripheral level OT receptors (OTR) are
widespread in several sites, such as the gastrointestinal
tract, heart, testes, uterus, corpus luteum, placenta,
pancreas, thymus, and adipocytes, where contributing to
the regulation of water balance, bone density and appetite.!
Besides the posterior pituitary, OT is released locally
within the SON and PVN, acting as self-modulators,
as well as in the anterior pituitary via the hypothalamic-
pituitary portal vascular system, acting as a regulatory
factor of the anterior pituitary hormones, in particular
prolactin, adrenocorticotropic hormone (ACTH) and
gonadotropins.!: > Furthermore, OT magnocellular axons
also reach other brain regions, including the arcuate
nucleus, the lateral septum, the medial amygdala
nucleus and the median eminence."? It is through the
last innervations that OT seems to carry out its central
functions, taking part in the regulation of stress responses,
social behaviors, emotions, and cognition.’ In particular,
growing evidence highlights that OT may reduce stress
response and social anxiety, improve parentand child social
communication, and enhance positive social interactions,
social support and trust. Furthermore, OT seems to be
involved in emotional information processing, memory
and learning, as well as in the interaction between social
signals, cognition, emotions, and reward.'”

Since several psychiatric disorders are characterized
by deficits in emotions, cognition and social interactions/
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communication, and they are strongly influenced by social
variables, it has been hypothesized that alterations of the
OT system might contribute to their pathophysiology."?
Therefore, in this paper we examine the main evidence
linking the OT system to the main neuropsychiatric
disorders, particularly autism spectrum disorders (ASDs),
obsessive-compulsive disorder (OCD), mood disorders,
anxiety disorder, post-traumatic stress disorder (PTSD),
addiction, eating disorders, and schizophrenia. A brief
mention is also made on the potential use of the OT system
as a new treatment target for these mental disorders.

AUTISM SPECTRUM DISORDERS

The term ASDs indicates a spectrum of psychological
conditions characterized by an impairment in social
cognition, interaction and communication, and repetitive
behaviours, sometimes accompanied by deficits in language
and cognitive abilities. Growing evidence reports that OT
might be implicated in social skills, whose dysfunctional
neural pathways have been proposed to underlie several
aspects of ASDs."** Several data sources suggest that a
link may exist between OT system alteration and ASDs
pathophysiology. Firstly, it has been proposed that OT;
which is oestrogen-dependent and is higher in women
(especially during early development), may be a protective
factor for the development of ASDs that show a higher
prevalence in males."** Furthermore, animal models and
linkage data from the genome screen in humans indicated
that the OTRs gene variants and OT/OTRs genes single
nucleotide polymorphisms (SNPs) might be risk factors
for ASDs susceptibility."* More recently, the epigenetic
regulation of OTRs gene has also been implicated in the
ASDs onset.!”* In addition, OT knockout mice showed
similar social deficits that are found in ASDs animal models,
while OT therapy rescued social deficits and repetitive
behaviour in both OT knockout and CD38 knockout
mouse models.>* In humans, an association has been
found between decreased cerebrospinal fluid (CSF) and
plasma OT levels and social behaviour deficits in patients
with ASDs.> Moreover, the OT administration in ASDs
subjects showed to be able to improve social behaviours,
emotion recognition, and repetitive behaviours, as well
as to increase the ability to remember spoken words and
understand speech language.*’ Additionally, intranasal
OT administration has also been associated with improved
partner interaction in adult patients with ASDs, and
improved gaze and attention to faces.*® These clinical
effects have been confirmed by some imaging data
reporting how OT could improve the recognition of facial
and social emotions.>* 8

Hence, OT pharmacotherapy brings a promising
treatment for repetitive and affiliative behaviours in
patients with ASDs. However, a lot of work remains
to be done in terms of possible routine use of OT in
these patients, because long-term studies are a few and
inconsistent.*
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OBSESSIVE-COMPULSIVE DISORDER

Obsessive-compulsive disorder is typically characterized
by obsessions and/or compulsions. The possible
involvement of the OT system in the OCD derives
from both preclinical and clinical evidence. In animals,
central OT microinjection produced a significant increase
in grooming, sexual and aggressive behaviours that
respectively can be considered the counterpart of cleaning
compulsions and sexual and aggressive obsessions of OCD
patients’. In humans, the evidence that pregnancy and the
postpartum period, in which there is an increased release
of OT, are characterized by an increased risk of developing
OCD, in particular a subtype of OCD characterized
by obsessions of contamination, further supports the
hypothesis of a role of the OT system dysfunction in
OCD pathophysiology.? The direct measurement of fluid
OT levels in OCD patients showed inconsistent results.
Indeed, while in some studies increased CSF or plasma OT
levels were detected in adults with OCD when compared
with healthy controls,”!* other data noted no differences.’
In addition, while some evidence revealed no correlation
between CSF OT concentration and OCD symptoms,*?
others described a negative correlation between OT levels
and symptom severity, as well as positive relationships
between OT levels and the fearful-avoidant and dismissing
styles of romantic attachments, but only in male OCD
patients.” '

Controversial results came from the attempts to
administer OT to OCD patients. However, to date there
is no evidence for the effectiveness of exogenous OT in the
treatment of OCD, although the total number of patients
studied is small’.

MOOD DISORDERS

Major depressive disorder (MDD) and bipolar disorder
(BD) represent the most common mood disorders. As
the OT plays an important role in the modulation of the
stress response, the possible connection between OT
system abnormalities and stress-related mental disorders,
in particular mood and anxiety disorders, has been
investigated. Several studies measured the levels of OT
and neurophysin 2 (its transporter protein) in the CSF
and plasma in patients with MDD, and generally found
no differences between patients with MDD and controls,
as well as no correlation between plasma OT levels and
measures of motor activity or neuropsychological testing
results.”? By contrast, other studies showed reduced
nocturnal plasma OT levels in patients with MDD
compared with controls, and lower plasma levels of OT
in women with MDD and fibromyalgia compared to that
with fibromyalgia without MDD or healthy controls.’
Furthermore, a negative correlation was found between
OT levels and scores for depression and anxiety, and a
positive correlation was described between OT levels and
scores for happiness."® In a more recent study, decreased
serum OT levels were reported in inpatients with MDD
or bipolar depression, compared with healthy controls.!!
In this study, OT levels were decreased both pre- and
post-treatment with antidepressants or electroconvulsive
therapy (ECT) and were unaffected by either treatment.
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Moreover, female patients showed significantly lower OT
levels than the control subjects, whereas no differences
were detected in men or between unipolar and bipolar
depressed patients.!!

The inconsistency of the results listed above would
suggest a complex relationship between OT system and
mood disorders, influenced by multiple factors in different
patients. For example, it has been observed that anxiety
comorbid with depression may be a modulator of OT
effects in depression, since OT levels have been shown
to correlate negatively with anxiety scores on the State-
Trait Anxiety Inventory."? Similarly, a positive correlation
of plasma OT levels with addictive and novelty-seeking
temperament was observed, indicating a relationship
between temperamental factors and OT levels which
can confound study results.” Finally, depressed women
involved in a laboratory protocol designed to stimulate
and measure blood OT release in response to laboratory
tasks, showed no change in OT levels during the Speech
Stress tasks, but greater OT concentrations during the
Affiliation-Focused Imagery Session, as well as greater
variability in its pulsatile release as compared with healthy
control subjects.'

Although some studies showed increased plasma
OT levels after ECT, no significant effects on mood have
been described following treatment with exogenous OT.
However, it should be noted that few studies investigated
this effect, and long-term, randomized, placebo-controlled
studies on the OT administration in patients affected by
mood disorders have not been conducted as yet.’

ANXIETY DISORDERS

Animal and human studies support a role of OT in
regulating anxiety behaviours.? In particular, the increased
levels of OT during pregnancy and breast suckling
showed to decrease cortisol level and anxiety response,
to be associated with positive mood state, and to be
protective for anxiety disorders, including panic disorder.’
Some MRI studies on healthy humans with no history of
psychiatric disorders suggested that fear stimuli activate
the amygdala with an increase in anxiety behaviour, while
OT administration decreased amygdala activation with an
anxiolytic effect."* Similarly, intranasal administration of
OT improved symptoms of social impairments in patients
with social anxiety disorder (SAD)." This anxiolytic
effect of OT may be because of the projections of a large
number of PVN OT neurons to different limbic brain
regions, including medial preoptic area, olfactory bulb,
anterior hypothalamus, substantia nigra, and amygdala.
In particular, dysfunctions of the amygdala, which is
implicated in the biological response to danger signals in
social interaction, have been detected in both depression
and anxiety disorders.’ Moreover, a downregulation of
OTRs has been related to the pathophysiology of SAD,
which might explain the cognitive misappraisals typical
of the subjects affected by this condition.” However, no
significant differences in OT levels were found in SAD
patients compared with healthy controls, and SAD
patients with higher OT levels showed higher severity
of social anxiety symptoms and dissatisfaction with social
relationships.?
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POST-TRAUMATIC STRESS DISORDER

The first evidence on a potential role of the OT system in
PTSD pathophysiology derived from animal experiments,
showing that exogenous OT administration modulated
anxiety and fear responses and mitigated the activation
of the HPA axis and sympathetic system.' Subsequently,
several studies in humans reported a significant relationship
between reduced OT levels and traumatic experiences and/
or PTSD following early severe and recurrent abuse during
childhood, while OT levels were increased in children
exposed to minor traumas who lived in safe environments.!
Increased OT levels were detected also in women exposed
to traumatic/stressful situations, while inconsistent results
were present in men.!'® Such differences could be explained
considering that oestrogen influences OT release and O'TRs
expression, and that basically women have higher OT levels
than men."” A small number of studies directly evaluated
plasma OT levels in patients with PTSD. Some reports
revealed a reduction in OT levels in subjects exposed to
major trauma who have developed PTSD, although there
are no conclusive results.'® Consistently, one of our recent
studies showed the presence of decreased plasma OT levels
in outpatients with PTSD of both sexes as compared with
healthy control subjects, hence supporting the possible
involvement of OT in the pathophysiology of some
aspects of PTSD (unpublished data). However, given the
complexity of PTSD clinical picture, future investigations
are necessary to better deepen the role and level of oxytocin
in PTSD. In addition, genetic association studies showed
that some OTRs gene polymorphisms might be related to
increased risk of developing PTSD.'

As regards the administration of exogenous OT in
subjects exposed to trauma experiences or suffering from
PTSD, to date there are inconclusive or opposite results,
probably due to the possible interference of various factors
(sex, context, acute or chronic trauma).'¢

ADDICTION

All abuse drugs act by enhancing the brain reward
mechanisms: a crucial drug-sensitive component of this
circuit is represented by the mesolimbic dopaminergic
system that is under the modulatory control of several
neurotransmitters and hormones." 2 Some evidence
suggested that OT is connected to the dopaminergic
system while modulating dopamine in the reward system;
therefore it might be implicated in the neural events leading
to drug tolerance and addiction.® Furthermore, it has been
hypothesized that early childhood negative experiences can
influence the development of the OT system increasing the
susceptibility to such processes.® Addiction is considered
to be also a form of dysfunctional learning, and since
studies showed that OT inhibits learning and memory
consolidation, it might be helpful in improving drug
addiction.™

In animal studies, OT appeared to inhibit the morphine
tolerance onset and to attenuate the severity of symptoms
of morphine withdrawal.»%'® After OT administration, rats
showed a reduction of intravenous self-administration of
heroin. Furthermore, OT showed to attenuate the cocaine-
induced hyperactivity and to inhibit the cocaine tolerance
development, facilitating the development of behavioural
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sensitization.>®'® The same OT tolerance reducing effect
was observed in studies conducted using alcohol as a drug
of abuse.>%'s However, while acute alcohol administration
inhibited OT secretions, its chronic use stimulated it. In
addition, some reports suggested that OT might also
be involved in the cognitive dysfunctions observed in
alcoholics’.  Finally, OT systemic administration was
shown to reduce methamphetamine-induced expression
of the Fos protein in the nucleus accumbens, while
intracerebroventricular administration of OT revealed to
be able to prevent relapses of methamphetamine-based
drugs caused by stress.® '8

There are relatively few human studies that have
examined the OT effects in subjects with alcohol and drug
dependence. The potential use of OT as a treatment for
alcohol use disorder was highlighted by arecentsmall clinical
trial in alcohol-dependent subjects, in which all subjects
underwent alcohol detox with lorazepam administration
and were simultaneously randomized to receive intranasal
OT or placebo during the withdrawal period."” Subjects
randomized to receive OT had significantly fewer alcohol
withdrawal symptoms and required less lorazepam
triggered by withdrawal symptoms than the placebo group.
Furthermore, the OT administration has been shown to
reduce stress-induced craving and anxiety in cannabis-
addicted individuals. In addition, cocaine-dependent
patients exhibited a significant positive relationship between
anger and cue-induced craving that was absent after OT
administration."”

In conclusion the literature suggests that as OT is
involved in the mechanisms of reward, underlying, it
might be useful in treating addictions. In a recent study,
intranasal OT showed to reduce fMRI amygdala response
to cocaine only in men with a history of childhood trauma,
while women with a history of childhood trauma showed
an enhanced amygdala response to cocaine, and cocaine-
dependent subjects with no history of childhood trauma
exhibited no effect of OT on amygdala response.?’
Therefore, in humans the OT effects on addiction disorders
seem to be modulated by gender and childhood trauma.?

EATING DISORDERS

Eating disorders (EDs) are characterized by several
neuroendocrine  dysfunctions, including OT  system
alterations. In particular, the serum activity of
prolylendopeptidase (PEP), an enzyme that cleaves OT,
was found reduced in both bulimic and anorexic patients."?
However, CSF OT levels were found lowered only in the
patients with anorexia nervosa. It was also reported that
these abnormalities tend to normalize after weight regain,
so they are interpreted as secondary to malnutrition and
fluid balance abnormalities. Furthermore, in both anorexia
and bulimia nervosa autoantibodies against OT were
detected, suggesting also that the immune dysfunction may
be involved."?

In addition, acute intranasal OT administration has
been associated with a reduction in caloric intake in normal
weight and obese individuals. These effects suggested that
OT may improve dysfunctional eating behaviour in the
therapeutic setting.?’ However, to date there are no clear
results on the effect of exogenous OT administration in
eating disorders, neither with regard the social cognition
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and the support for food therapy, nor with regard the body
image distortions and perception of interoceptive signals,
such as affective touch and cardiac awareness.*

SCHIZOPHRENIA

Schizophrenia is a chronic neuropsychiatric disorder
characterized by complex symptoms, mainly divided
into negative, positive, and cognitive symptoms. Little
is known on the relationship between the OT system
and schizophrenia, but OT appears to be an important
mediator that positively influences the symptoms
associated with schizophrenia. Recent studies suggested
that the SNPs of the OT and OTRs genes are linked
with symptom severity in patients with schizophrenia.*®
In particular, an OT gene polymorphism (rs2740204)
showed to be involved in the negative symptoms of
schizophrenia, and it was linked to clozapine response
to treatment.” Furthermore, fMRI studies revealed that
dysregulation of the OT system is associated with the
social and cognitive deficits in schizophrenia,?* while
the exogenous OT infusion improved social cogitation
and social interaction in schizophrenia.”® Clinical studies
also suggested that intranasal administration of OT may
be a potential candidate in schizophrenia treatment, as
it was found to improve social behaviour and cognitive
dysfunctions in schizophrenic patients.’ Similarly, a
group of schizophrenic patients receiving intranasal
OT showed improved verbal memory and positive and
negative syndrome scale (PANSS) scores.® Briefly, these
findings suggest that a disrupted OT" system might be an
underlying mechanism of negative, positive and cognitive
symptoms of schizophrenia. In conclusion, it leads to hope
that OT might be used as potential therapy to rescue the
symptoms domains of schizophrenia.

CONCLUSION

In recent years, the OT system attracted great interest
in several research lines, particularly in neuropsychiatric
field, given the evidence that OT plays an important role
in the regulation of several mental functions, including
the modulation of social bonds, stress responses, emotions
and cognition. For this reason, it has been hypothesized
that dysfunctions of the OT system may be involved
in the pathophysiology of different neuropsychiatric
disorders. Several preclinical and clinical studies reported
body fluid OT levels alterations and associations of OT/
OTRs genes variants/polymorphisms in a wide range
of psychopathological conditions."**%10.20.21 T addition,
some evidence suggested the potential use of exogenous
OT as a new treatment for certain psychiatric disorders,
especially ASD and PTSD."?**? However, the available
studies are few, carried out in small samples, and with
inconsistent or opposite results, even because the
reliability of plasma OT concentrations as peripheral
markers of central OT levels is still debated.®? %% 10.20.21
In conclusion, if supported by further data, it can be
hypothesized that OT dysfunctions may contribute to the
development of psychopathology, opening new horizons
for new therapeutic interventions." %+ % 10.20.21

Summer 2021

CONFLICT OF INTEREST STATEMENT

The author declares that the research was conducted in
the absence of any commercial or financial relationships
that could be construed as a potential conflict of interest.

Correspondence to:
alessandradellavecchia@gmail.com

Alessandra Della Vecchia, is a medical
doctor and resident at the Speciality
School of Psychiatry at Pisa University
(Departmentof Clinical and Experimental
Medicine). She contributed to the review
process of scientific articles for Clinical
Neuropsychiatry — Journal of Treatment
Evaluaton (Giovanni Fioriti), as well as z |
at the Environment International (Elsevier). She graduated
in Medicine and Surgery in Pisa (2017). Her research
interests are focused on biological markers in psychiatric
and neurodegenerative conditions, psychopharmacology
and clinical psychiatry and psychology. She is the author
of 14 scientific papers in indexed journals in the field of
neuropsychiatry and book chapters.

Donatella Marazziti — MD, is professor
of Psychiatry at the Department of
Clinical and Experimental Medicine,
University of Pisa, and professor of
Clinical Psychology at Saint Camillus
International University of Health and
Medical Sciences — UniCamillus, Rome,
Ttaly.

She is Editor-in-chief of Clinical Neuropsychiatry,
Field Editor of CNS Spectrums and of Current Medicinal
Chemistry whilst also being on the editorial board of several
other international journals. She graduated in Medicine
and Surgery in Pisa (1981) where she later obtained her
Specialty in Psychiatry (1985) and in Biochemistry (1990).
Her research interests are focused on biological markers in
psychiatric and normal conditions, emotions, attachment,
psychopharmacology and clinical psychiatry and psychology.

She was awarded different international and national
prizes. She is a member of several international and national
scientific societies and committees. She has participated
actively in hundreds of conferences, seminars and teaching
activities. She has authored more than 600 papers mainly
in international journals (378 in the Pubmed, H-index: 55),
chapters in books, 8 books, two essays and one novel.

REFERENCES

1. Marazziti D, Bani A, Casamassima F, et al. Oxytocin: An old hormone for
new avenues. Clin. Neuropsychiatry 2006;3(5):302-321

2. Marazziti D, Catena Dell’osso M. The role of oxytocin in
neuropsychiatric disorders. Curr. Med. Chem. 2008;15(7):698-704.
Available from: doi: 10.2174/092986708783885291

3. Misrani A, Tabassum S, Long C. Oxytocin system in neuropsychiatric
disorders: Old concept, new insights. Sheng Li Xue Bao 2017;69(2):196-
206

4. Yamasue H, Domes G. Oxytocin and autism spectrum disorders.
Curr Top Behav Neurosci 2018;35:449-65. Available from: doi:
10.1007/7854_2017_24.

5. Husarova VM, Lakatosova S, Pivovarciova A, et al. Plasma oxytocin in
children with autism and its correlations with behavioral parameters in

Morecambe Bay Medical Journal 277



The possible role of oxytocin in neuropsychiatric disorders
Donatella Marazziti, Alessandra Della Vecchia

10.

11.

12.

13.

14.

15.

278

children and parents. Psychiatry Investig. 2016;13(2):174-83. Available
from: doi: 10.4306/pi.2016.13.2.174

Guastella AJ, Einfeld SL, Gray KM, ez 4l. Intranasal oxytocin improves
emotion recognition for youth with autism spectrum disorders.
Biol. Psychiatry. 2010;67(7):692-4. Available from: doi: 10.1016/j.
biopsych.2009.09.020

Gauthier C, Doyen C, Amado I, Léo H, Gaillard R. Therapeutic
effects of oxytocin in autism: current status of the research. Encephale.
2016;42(1):24-31. Available from: doi: 10.1016/j.encep.2015.07.006
Chetcuti S, Sammut E, Sammut M, Calleja-Agius J. The other face of
oxytocin. International Journal of Prenatal & Life Sciences. 2019;3(3).
Available from: doi:10.24946/1JPLS

Cochran DM, Fallon D, Hill M, Frazier JA. The role of oxytocin in
psychiatric disorders: a review of biological and therapeutic research
findings. Harv. Rev. Psychiatry. 2013;21(5):219-47. Available from: doi:
10.1097/HRP.0b013e3182a75b7d

Marazziti D, Baroni S, Giannaccini G, er sl Plasma oxytocin
levels in untreated adult obsessive-compulsive disorder patients.
Neuropsychobiology.  2015;72(2):74-80.  Available from: doi:
10.1159/000438756

Ozsoy S, Esel E, Kula M. Serum oxytocin levels in patients with
depression and the effects of gender and antidepressant treatment.
Psychiatry Res. 2009;169(3):249-52. Available from: doi: 10.1016/j.
psychres.2008.06.034

Scantamburlo G, Hansenne M, Fuchs S, et 4/ Plasma
oxytocin levels and anxiety in patients with major depression.
Psychoneuroendocrinology. 2007;32(4):407-10. Available from: doi:
10.1016/j.psyneuen.2007.01.009

Bell CJ, Nicholson H, Mulder RT, Luty SE, Joyce PR. Plasma oxytocin
levels in depression and their correlation with the temperament
dimension of reward dependence. J. Psychopharmacol 2006;20(5):656-
60. Available from: doi: 10.1177/0269881106060512

Cyranowski JM, Hofkens TL, Frank E, Seltman H, Cai H-M, Amico
JA. Evidence of dysregulated peripheral oxytocin release among
depressed women. Psychosom Med 2008;70(9):967-75. Available from:
doi: 10.1097/PSY.0b013¢318188ade4

Labuschagne I, Phan KL, Wood A, er al. Oxytocin attenuates
amygdala reactivity to fear in generalized social anxiety disorder.
Neuropsychopharmacology 2010;35(12):2403-13. Available from: doi:
10.1038/npp.2010.123

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sippel L, Allington C, Pietrzak R, Harpaz-Rotem I, Mayes L, OIff M.
Oxytocin and stress-related disorders: neurobiological mechanisms and
treatment opportunities. Chronic Stress 2017;1:1-15. Available from:
doi: 10.1177/2470547016687996

Marazziti D, Baroni S, Mucci F, et al. Sex-related differences in
plasma oxytocin levels in humans. Clin Pract Epidemiol Ment Health
2019;15:58-63. Available from: doi: 10.2174/1745017901915010058
Lee MR, Rohn MC, Tanda G, Leggio L. Targeting the oxytocin system
to treat addictive disorders: rationale and progress to date. CNS Drugs
2016;30(2):109-23. Available from: doi: 10.1007/s40263-016-0313-z
Lee MR, Weerts EM. Oxytocin for the treatment of drug and alcohol
use disorders. Behav Pharmacol 2016;27(8):640-8. Available from: doi:
10.1097/FBP.0000000000000258

Joseph JE, McRae-Clark A, Sherman BJ, Baker NL, Moran-Santa
Maria M, Brady KT. Neural correlates of oxytocin and cue reactivity
in cocaine-dependent men and women with and without childhood
trauma. Psychopharmacology 2019 (online ahead of print). Available
from: doi: 10.1007/s00213-019-05360-7

Giel K, Zipfel S, Hallschmid M. Oxytocin and eating disorders:
a narrative review on emerging findings and perspectives. Curr
Neuropharmacol 2018;16(8):1111-21. Available from: doi: 10.2174/1
570159X15666171128143158

Crucianelli L, Serpell L, Paloyelis Y, et al. The effect of intranasal
oxytocin on the perception of affective touch and multisensory
integration in anorexia nervosa: protocol for a double-blind placebo-
controlled crossover study. BMJ Open 2019;9(3):€024913. Available
from: doi: 10.1136/bmjopen-2018-024913

Souza RP, de Luca V, Meltzer HY, Lieberman JA, Kennedy
JL. Schizophrenia severity and clozapine treatment outcome
association with oxytocinergic genes. Int. J. Neuropsychopharmacol
2010;13(6):793-8. Available from: doi: 10.1017/S1461145710000167
Rosenfeld AJ, Lieberman JA, Jarskog LFE. Oxytocin, dopamine, and
the amygdala: a neurofunctional model of social cognitive deficits
in schizophrenia. Schizophr Bull 2011;37(5):1077-87. Available
from: doi: 10.1093/schbul/sbq015.

Rubin LH, Carter CS, Drogos L, Pournajafi-Nazarloo H, Sweeney
JA, Maki PM. Peripheral oxytocin is associated with reduced
symptom severity in schizophrenia. Schizophr Res 2010;124(1-
3):13-21. Available from: doi: 10.1016/j.schres.2010.09.014

Samuel Bradley, 3rd year Medical Student, Lancaster Medical University

Morecambe Bay Medical Journal

Summer 2021



