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Abstract

Oxytocin, a neuropeptide crucial for social bonding and reproduction, has captivated scientific interest due to its diverse
mechanisms, physiological effects, and therapeutic promise. This review provides a comprehensive overview, covering
oxytocin's molecular actions, physiological functions, and therapeutic applications.

At the molecular level, oxytocin activates specific receptors, influencing neuronal activity and neurotransmitter release,
impacting social behavior like trust and empathy. Beyond its role in childbirth and lactation, it affects cardiovascular,
gastrointestinal, and immune systems, and may have implications in stress regulation, pain modulation, and addiction
pathways, broadening its therapeutic potential.

Oxytocin's multifaceted effects have positioned it as a promising treatment for psychiatric, neurodevelopmental, and
neurodegenerative disorders. Studies have shown promise in conditions like autism spectrum disorders, social anxiety,
postpartum depression, and schizophrenia, while also improving social cognition and reducing addictive behaviors.

Despite accumulating evidence, challenges remain in harnessing oxytocin's full clinical benefits, including individual
response variations, optimal dosing, and potential side effects. Further research is needed to refine its application in
different contexts.

In conclusion, oxytocin's diverse mechanisms and functions make it a captivating molecule. Research and well-designed
studies hold the promise of unlocking its full therapeutic potential, benefiting individuals across various disorders and
promoting healthier social interactions.
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1. Introduction

Oxytocin, a neuropeptide hormone produced in the hypothalamus and released by the posterior pituitary gland, has
long been recognized for its role in facilitating childbirth and lactation. However, recent research has unveiled its
involvement in a myriad of physiological and behavioral processes, expanding our understanding of its mechanisms,
functions, and therapeutic potential. This review aims to provide a comprehensive overview of oxytocin, encompassing
its molecular mechanisms, physiological effects, and therapeutic applications.

Oxytocin acts through the activation of specific G-protein-coupled oxytocin receptors, which are widely distributed
throughout the central nervous system and peripheral tissues. The intracellular signaling pathways triggered by
oxytocin receptor activation involve phospholipase C, resulting in the mobilization of intracellular calcium and
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subsequent modulation of neuronal excitability and neurotransmitter release [1]. Such mechanisms underlie the
various physiological effects of oxytocin.

In terms of its functions, oxytocin has gained significant attention for its role in social behavior. Numerous studies have
implicated oxytocin in the regulation of social bonding, trust, empathy, and maternal behavior [2,3]. Oxytocin's
involvement in social cognition has been attributed to its effects on neural circuitry related to reward processing, social
salience, and emotion regulation [4,5]. Moreover, oxytocin has been shown to enhance positive social interactions and
reduce stress responses in various social contexts [6,7].

Beyond its social functions, oxytocin exerts effects on multiple physiological systems. Oxytocin has been found to
modulate cardiovascular parameters, including blood pressure and heart rate, suggesting a potential role in
cardiovascular homeostasis [8]. It also influences gastrointestinal motility and gut functions, and emerging evidence
points to its immunomodulatory properties [9,10]. Additionally, oxytocin has been implicated in pain modulation, with
studies demonstrating its analgesic effects and potential in pain management [11].

The diverse mechanisms and functions of oxytocin have sparked interest in its therapeutic potential. Studies have
explored oxytocin as a therapeutic agent in various psychiatric, neurodevelopmental, and neurodegenerative disorders.
For instance, oxytocin administration has shown promise in improving social cognition and reducing repetitive
behaviors in individuals with autism spectrum disorders [12]. In patients with social anxiety disorder, oxytocin has
been found to alleviate social anxiety symptoms and enhance social approach behaviors [13]. Moreover, oxytocin
supplementation has been investigated as a potential treatment for postpartum depression, schizophrenia, and
addiction disorders [14,15,16].

While the therapeutic potential of oxytocin is promising, challenges remain in its clinical application. Variability in
individual response to oxytocin administration, optimal dosing strategies, and potential side effects necessitate further
research to refine its use in different clinical contexts [17]. Additionally, the mechanisms underlying oxytocin's effects
on various disorders are still being elucidated, and more rigorous clinical trials are needed to establish its efficacy.

In conclusion, oxytocin is a neuropeptide with wide-ranging mechanisms and functions. Its role in social behavior,
physiology, and therapeutic interventions makes it a captivating area of research. Unraveling the molecular
mechanisms, conducting well-designed studies, and addressing the challenges associated with its clinical application
are crucial steps toward harnessing the full therapeutic potential of oxytocin. Ultimately, these advancements may
contribute to the development of novel interventions that improve social interactions, treat psychiatric disorders, and
enhance overall well-being.

2. Mechanisms of Oxytocin

Oxytocin, a neuropeptide hormone, exerts its effects through a complex interplay of molecular mechanisms. Activation
of specific oxytocin receptors initiates intracellular signaling pathways that modulate neuronal activity and
neurotransmitter release, leading to a diverse range of physiological and behavioral responses. This section provides
an overview of the mechanisms underlying the actions of oxytocin, incorporating recent research findings.

The binding of oxytocin to its receptor triggers the activation of G-proteins and subsequent activation of phospholipase
C (PLC) [18]. PLC cleaves phosphatidylinositol 4,5-bisphosphate (PIP2) into inositol 1,4,5-trisphosphate (IP3) and
diacylglycerol (DAG) [19]. IP3 induces the release of intracellular calcium stores, leading to an increase in intracellular
calcium levels [20]. Calcium influx and subsequent signaling events then modulate various cellular processes [21].

Beyond the classical PLC pathway, oxytocin signaling may involve alternative signaling mechanisms. Recent studies
have highlighted the involvement of cyclic adenosine monophosphate (cAMP) signaling in mediating the effects of
oxytocin [22]. Activation of oxytocin receptors has been shown to increase cAMP levels through Gas protein coupling,
leading to the activation of protein kinase A (PKA) and subsequent phosphorylation of downstream effectors [23]. This
cAMP-PKA signaling pathway may contribute to the regulation of oxytocin-mediated synaptic plasticity and behavioral
responses.

Furthermore, oxytocin-induced release of oxytocin itself from dendritic endings and axonal varicosities, referred to as
"autocrine” or "paracrine” release, has been observed [24]. This autocrine/paracrine signaling has been implicated in
the modulation of neuronal activity and synaptic plasticity. Oxytocin released from dendrites can bind to nearby
receptors, influencing local circuitry and synaptic transmission.
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In addition to its direct effects on neurons, oxytocin can modulate the release and activity of other neurotransmitters.
Oxytocin has been found to enhance inhibitory GABAergic neurotransmission [25]. By increasing the release of GABA,
oxytocin can regulate neuronal excitability and contribute to the inhibition of neural circuits involved in stress and
anxiety responses [26]. Oxytocin has also been shown to interact with the dopamine and opioid systems, suggesting its
involvement in reward processing and addiction-related behaviors [27].

Recent advancements in neuroimaging techniques have provided insights into the neural circuits influenced by
oxytocin. Functional magnetic resonance imaging (fMRI) studies have revealed oxytocin-induced changes in
connectivity between brain regions involved in social cognition, emotion regulation, and reward processing [28,29,30].
Oxytocin administration has been associated with decreased synchronization within the default mode network, which
plays a critical role in self-referential thinking and social cognition [31].

Understanding the mechanisms underlying oxytocin's effects is crucial for harnessing its therapeutic potential.
Targeting specific signaling pathways and neural circuits influenced by oxytocin may lead to the development of novel
therapeutic interventions for various psychiatric and neurological disorders. However, further research is needed to
elucidate the intricacies of oxytocin signaling, including the cross-talk between different pathways and the context-
dependent effects of oxytocin administration.

3. Functions of Oxytocin

Oxytocin, a neuropeptide hormone, is involved in a multitude of physiological and behavioral functions. While its role
in childbirth and lactation is well-established, recent research has revealed its involvement in various aspects of social
behavior, stress regulation, pain modulation, and reward processing. This section explores the diverse functions of
oxytocin, incorporating recent findings from scientific literature.

Social Behavior and Bonding: Oxytocin has gained significant attention for its role in promoting social behavior and
facilitating social bonding. Numerous studies have demonstrated that oxytocin administration increases trust, empathy,
and prosocial behaviors [32]. Oxytocin enhances social recognition and attachment, playing a crucial role in maternal-
infant bonding [33]. It also influences the formation and maintenance of pair bonds in monogamous species [34].

Stress Regulation: Oxytocin is involved in the regulation of stress responses and anxiety. It has anxiolytic properties and
attenuates stress-induced physiological and behavioral responses [35]. Oxytocin modulates the hypothalamic-pituitary-
adrenal (HPA) axis, reducing the release of stress hormones, such as cortisol [36]. Additionally, oxytocin promotes
adaptive stress coping strategies and resilience to stress [37].

Pain Modulation: Oxytocin plays a role in the modulation of pain perception and analgesia. Research suggests that
oxytocin can reduce pain sensitivity and enhance pain tolerance [38]. Oxytocin exerts its analgesic effects through
interactions with opioid system and by modulating descending pain pathways [39].

Reward and Addiction: Oxytocin has been implicated in reward processing and the regulation of addictive behaviors. It
influences the mesolimbic dopamine system, which plays a crucial role in the experience of pleasure and reward [40].
Oxytocin attenuates drug-seeking behaviors and reduces drug reward in preclinical models of addiction [41,42].

Cardiovascular and Metabolic Effects: Oxytocin exerts cardiovascular effects, including vasodilation and regulation of
blood pressure [43]. It has been implicated in the modulation of heart rate variability and cardiovascular homeostasis
[44]. Additionally, oxytocin influences metabolic processes, such as glucose homeostasis and energy expenditure [45].

Gastrointestinal Functions: Oxytocin affects gastrointestinal motility and gut functions. It plays a role in the regulation
of gastric emptying, intestinal transit, and gut barrier integrity [46]. Oxytocin receptors are present in the enteric
nervous system, suggesting its involvement in the gut-brain axis and the regulation of gut functions [47].

Modulation of Memory and Learning: Oxytocin has been shown to influence cognitive processes, including memory and
learning. It facilitates social memory formation and recognition [48]. Oxytocin administration enhances memory
consolidation, particularly for emotionally salient events [49]. Furthermore, oxytocin influences synaptic plasticity in
brain regions involved in learning and memory, such as the hippocampus [50].

Immune Modulation: Recent studies have revealed the immunomodulatory properties of oxytocin. Oxytocin receptors
are present on immune cells, and oxytocin can modulate immune cell functions and inflammatory responses [51].
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Oxytocin has been implicated in the regulation of immune cell trafficking and the modulation of cytokine production
[52].

Understanding the diverse functions of oxytocin provides valuable insights into its therapeutic potential for various
disorders. Manipulating oxytocin pathways may offer novel approaches for the treatment of psychiatric,
neurodevelopmental, and neurodegenerative conditions characterized by social impairments, stress dysregulation,
pain, and addiction.

4. Therapeutic Potential of Oxytocin

Oxytocin, a neuropeptide hormone with diverse physiological and behavioral effects, holds significant therapeutic
potential for a range of psychiatric, neurodevelopmental, and neurodegenerative disorders. Review articles, clinical
trials and preclinical studies have explored the therapeutic applications of oxytocin, revealing promising outcomes in
various conditions. This section highlights the emerging therapeutic potential of oxytocin and its implications for clinical
interventions, incorporating recent research findings.

Autism Spectrum Disorders (ASD): Oxytocin has shown promise in improving social functioning and reducing social
communication deficits in individuals with ASD. Clinical trials have reported that intranasal administration of oxytocin
enhances social cognition, increases eye gaze, and improves emotional recognition and understanding [53,54]. Oxytocin
treatment has also been associated with reduced repetitive behaviors and improved social interactions in individuals
with ASD [55,56].

Social Anxiety Disorder (SAD): Oxytocin has demonstrated potential as a treatment for social anxiety disorder. Clinical
studies have found that oxytocin administration reduces social anxiety symptoms, including fear of negative evaluation
and social avoidance [57,58]. Oxytocin has been shown to enhance social approach behaviors and decrease social threat
processing in individuals with SAD [59].

Postpartum Depression (PPD): Oxytocin has been investigated as a therapeutic agent for postpartum depression, a
mood disorder that affects some women after childbirth. Studies have indicated that intranasal oxytocin administration
can alleviate depressive symptoms and improve maternal-infant bonding [60]. Oxytocin may enhance positive affect
and reduce stress responses in postpartum women, contributing to overall well-being [61].

Schizophrenia: Oxytocin has shown potential as an adjunctive treatment for schizophrenia, a complex psychiatric
disorder characterized by social impairments and cognitive deficits. Clinical trials have reported that oxytocin
administration improves social cognition, including emotion recognition and theory of mind, in individuals with
schizophrenia [62]. Oxytocin treatment has also been associated with reduced negative symptoms and improved social
functioning [63].

Addiction Disorders: Oxytocin has been investigated for its potential in reducing addictive behaviors and facilitating
recovery from substance use disorders. Preclinical studies have shown that oxytocin attenuates drug-seeking behaviors
and reduces drug reward in animal models of addiction [64]. Studies have explored the use of oxytocin in the treatment
of alcohol, cocaine, heroin, and opioid dependence, with some evidence suggesting reductions in drug cravings and
relapse rates [65,66,67].

Neurodevelopmental Disorders: Oxytocin has been studied in other neurodevelopmental disorders, including attention-
deficit/hyperactivity disorder (ADHD) and Fragile X syndrome. A study suggests that high oxytocin levels improve
attention, social behavior, and hyperactivity symptoms in individuals with ADHD [68]. In Fragile X syndrome, oxytocin
has been shown to reduce social avoidance and improve social responsiveness [69].

Neurodegenerative Disorders: Oxytocin has also been investigated in neurodegenerative disorders such as Alzheimer's
disease (AD) and Parkinson's disease (PD). Studies have suggested that oxytocin administration may cognitive
impairment with AD [70]. In PD, oxytocin has shown potential in enhancing active treatments for motor symptoms [71].

While the therapeutic potential of oxytocin is promising, challenges remain in its clinical application. Variability in
individual response, optimal dosing strategies, and potential side effects need to be further explored and addressed.
Additionally, understanding the underlying mechanisms of oxytocin's therapeutic effects and identifying patient
subgroups that may benefit most from oxytocin treatment are important areas of future research.
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In conclusion, oxytocin holds significant therapeutic potential across a wide range of disorders, particularly in
improving social functioning, reducing anxiety, alleviating depressive symptoms, and modulating addictive behaviors.
Continued research efforts, including well-designed clinical trials, are needed to further elucidate the mechanisms of
action and refine the clinical applications of oxytocin, ultimately paving the way for novel interventions that enhance
social interactions, improve mental health, and enhance overall well-being.

5. Conclusion

Oxytocin, a neuropeptide hormone with intricate mechanisms of action, has emerged as a fascinating molecule with
diverse functions and significant therapeutic potential. Through its involvement in social behavior, stress regulation,
pain modulation, and reward processing, oxytocin influences fundamental aspects of human physiology and behavior.
Recent research has shed light on the mechanisms underlying its effects, revealing the intricate interplay of signaling
pathways and neural circuits.

The therapeutic potential of oxytocin extends to a wide range of disorders, including autism spectrum disorders, social
anxiety disorder, postpartum depression, schizophrenia, addiction disorders, and neurodegenerative disorders. Clinical
trials and preclinical studies have demonstrated promising outcomes, with oxytocin showing effectiveness in improving
social cognition, reducing anxiety and depressive symptoms, modulating addictive behaviors, and enhancing overall
well-being.

While the therapeutic applications of oxytocin are promising, challenges and complexities remain. For example, the
difficulty in consolidating our present understanding of the impact of oxytocin on human social processes and
psychiatric disorders arises from variations in methodologies and the absence of standardized approaches in
investigating endogenous oxytocin levels in both humans and non-human animals [72]. Variability in individual
response, optimal dosing strategies, and potential side effects necessitate further investigation. Additionally,
understanding the underlying mechanisms of oxytocin's therapeutic effects and identifying patient subgroups that may
benefit most from oxytocin treatment are important areas for future research.

Nevertheless, the emerging therapeutic potential of oxytocin opens new avenues for interventions in the fields of
psychiatry, neurology, and beyond. Harnessing the power of oxytocin may lead to the development of innovative
treatments that enhance social interactions, alleviate anxiety and depressive symptoms, improve maternal-infant
bonding, and address various neurodevelopmental and neurodegenerative disorders. Conducting a comprehensive
investigation into the intricate mechanisms through which oxytocin exerts its influence on key cellular regulators such
as AMPK, Sirt1, and BDNF may potentially unlock a wealth of valuable knowledge, paving the way for the discovery of
novel therapeutic avenues with profound clinical implications.

In conclusion, oxytocin emerges as a remarkable neuropeptide with profound implications for human health and well-
being. As ongoing research continues to unveil the intricacies of oxytocin's mechanisms, its therapeutic promise
becomes increasingly evident, offering potential for the development of innovative interventions that specifically
address the core symptoms and underlying mechanisms associated with diverse psychiatric and neurological
conditions.

Compliance with ethical standards

Acknowledgements

The author would like to express sincere gratitude to all individuals and organizations whose support and contributions
made this work possible.

Disclosure of Conflict of interest

There was no conflict of interest.

References

[1]  Shmygol A, Gullam ], Blanks A, Thornton S. Multiple mechanisms involved in oxytocin-induced modulation of
myometrial contractility. Acta Pharmacol Sin. 2006;27(7):827-32.

1268



World Journal of Advanced Research and Reviews, 2023, 19(01), 1264-1272

Feldman R, Weller A, Zagoory-Sharon O, Levine A. Evidence for a neuroendocrinological foundation of human
affiliation: plasma oxytocin levels across pregnancy and the postpartum period predict mother-infant bonding:
Plasma oxytocin levels across pregnancy and the postpartum period predict mother-infant bonding. Psychol Sci.
2007;18(11):965-70.

Ross HE, Young L]. Oxytocin and the neural mechanisms regulating social cognition and affiliative behavior. Front
Neuroendocrinol. 2009;30(4):534-47.

Bethlehem RAI, Baron-Cohen §, van Honk ], Auyeung B, Bos PA. The oxytocin paradox. Front Behav Neurosci.
2014;8:48.

Shamay-Tsoory SG, Abu-Akel A. The social salience hypothesis of oxytocin. Biol Psychiatry. 2016;79(3):194-202.

Ditzen B, Schaer M, Gabriel B, Bodenmann G, Ehlert U, Heinrichs M. Intranasal oxytocin increases positive
communication and reduces cortisol levels during couple conflict. Biol Psychiatry. 2009;65(9):728-31.

Cardoso C, Kingdon D, Ellenbogen MA. A meta-analytic review of the impact of intranasal oxytocin administration
on cortisol concentrations during laboratory tasks: moderation by method and mental health.
Psychoneuroendocrinology. 2014;49:161-70.

Gutkowska ], Jankowski M, Antunes-Rodrigues J. The role of oxytocin in cardiovascular regulation. Braz | Med
Biol Res. 2014;47(3):206-14.

Alqudah M, Razzaq RA, Alfagih MA, Al-Shboul O, Al-Dwairi A, Taha S. Mechanism of oxytocin-induced
contraction in rat gastric circular smooth muscle. Int ] Mol Sci. 2022;24(1):441.

Li T, Wang P, Wang SC, Wang Y-F. Approaches mediating oxytocin regulation of the immune system. Front
Immunol. 2017;7.

Xin Q, Bai B, Liu W. The analgesic effects of oxytocin in the peripheral and central nervous system. Neurochem
Int. 2017;103:57-64.

Anagnostou E, Soorya L, Chaplin W, Bartz ], Halpern D, Wasserman S, et al. Intranasal oxytocin versus placebo in
the treatment of adults with autism spectrum disorders: a randomized controlled trial. Mol Autism. 2012;3(1):16.

Guastella AJ, Mitchell PB, Dadds MR. Oxytocin increases gaze to the eye region of human faces. Biol Psychiatry.
2008;63(1):3-5.

Lawson EA. The effects of oxytocin on eating behaviour and metabolism in humans. Nat Rev Endocrinol.

2017;13(12):700-9.

Pedersen CA, Gibson CM, Rau SW, Salimi K, Smedley KL, Casey RL, et al. Intranasal oxytocin reduces psychotic
symptoms and improves Theory of Mind and social perception in schizophrenia. Schizophr Res. 2011;132(1):50-3.

Sundar M, Patel D, Young Z, Leong K-C. Oxytocin and addiction: Potential glutamatergic mechanisms. Int ] Mol
Sci. 2021;22(5):2405.

Gimpl G, Fahrenholz F. The oxytocin receptor system: structure, function, and regulation. Physiol Rev.
2001;81(2):629-83.

McKay EC, Counts SE. Oxytocin receptor signaling in vascular function and stroke. Front Neurosci. 2020;14.
Thatcher JD. The inositol trisphosphate (IP 3 ) signal transduction pathway. Sci Signal. 2010;3(119).
Kania E, Roest G, Vervliet T, Parys ]B, Bultynck G. IP3 receptor-mediated calcium signaling and its role in

autophagy in cancer. Front Oncol. 2017;7.

Berridge M], Bootman MD, Roderick HL. Calcium signalling: dynamics, homeostasis and remodelling. Nat Rev Mol
Cell Biol. 2003;4(7):517-29.

Yulia A, Varley AJ, Singh N, Lei K, Tribe R, Johnson MR. Changes in cAMP effector predominance are associated
with increased oxytocin receptor expression in twin but not infection-associated or idiopathic preterm labour.
PLoS One. 2020;15(11):e0240325.

Viero C, Shibuya I, Kitamura N, Verkhratsky A, Fujihara H, Katoh A, et al. REVIEW: Oxytocin: Crossing the bridge
between basic science and pharmacotherapy: From neuropeptide to happiness chemical. CNS Neurosci Ther.
2010;16(5):e138-56.

1269



World Journal of Advanced Research and Reviews, 2023, 19(01), 1264-1272

Hu ], Ludwig TE, Salli U, Stormshak F, Mirando MA. Autocrine/paracrine action of oxytocin in pig endometrium.
Biol Reprod. 2001;64(6):1682-8.

Smith AS, Tabbaa M, Lei K, Eastham P, Butler M], Linton L, et al. Local oxytocin tempers anxiety by activating
GABAA receptors in the hypothalamic paraventricular nucleus. Psychoneuroendocrinology. 2016;63:50-8.

Hepsomali P, Groeger JA, Nishihira ], Scholey A. Effects of oral gamma-aminobutyric acid (GABA) administration
on stress and sleep in humans: A systematic review. Front Neurosci. 2020;14:923.

Zanos P, Georgiou P, Weber C, Robinson F, Kouimtsidis C, Niforooshan R, et al. Oxytocin and opioid addiction
revisited: old drug, new applications. Br ] Pharmacol. 2018;175(14):2809-24.

Sripada CS, Phan KL, Labuschagne I, Welsh R, Nathan P], Wood AG. Oxytocin enhances resting-state connectivity
between amygdala and medial frontal cortex. Int ] Neuropsychopharmacol. 2013;16(2):255-60.

Zink CF, Meyer-Lindenberg A. Human neuroimaging of oxytocin and vasopressin in social cognition. Horm Behav.
2012;61(3):400-9.

Scheele D, Wille A, Kendrick KM, Stoffel-Wagner B, Becker B, Glintiirkiin O, et al. Oxytocin enhances brain reward
system responses in men viewing the face of their female partner. Proc Natl Acad Sci U S A.2013;110(50):20308-
13.

Zheng S, Liang Z, Qu Y, Wu Q, Wu H, Liu Q. Kuramoto model-based analysis reveals oxytocin effects on brain
network dynamics. Int ] Neural Syst. 2022;32(02).

Jones C, Barrera I, Brothers S, Ring R, Wahlestedt C. Oxytocin and social functioning. Dialogues Clin Neurosci.
2017;19(2):193-201.

Feldman R. The neurobiology of human attachments. Trends Cogn Sci. 2017;21(2):80-99.

Neumann ID. Brain oxytocin: a key regulator of emotional and social behaviours in both females and males. ]
Neuroendocrinol. 2008;20(6):858-65.

Yoon S, Kim Y-K. The role of the oxytocin system in anxiety disorders. Adv Exp Med Biol. 2020;1191:103-20.

Neumann ID. Involvement of the brain oxytocin system in stress coping: interactions with the hypothalamo-
pituitary-adrenal axis. Prog Brain Res. 2002;139:147-62.

Takayanagi Y, Onaka T. Roles of oxytocin in stress responses, allostasis and resilience. Int ] Mol Sci.
2021;23(1):150.

Rash JA, Aguirre-Camacho A, Campbell TS. Oxytocin and pain: a systematic review and synthesis of findings. Clin
J Pain. 2014;30(5):453-62.

Goodin B, Ness T, Robbins M. Oxytocin - A multifunctional analgesic for chronic deep tissue pain. Curr Pharm Des.
2015;21(7):906-13.

Love TM. Oxytocin, motivation and the role of dopamine. Pharmacol Biochem Behav. 2014;119:49-60.

King CE, Gano A, Becker HC. The role of oxytocin in alcohol and drug abuse. Brain Res.
2020;1736(146761):146761.

King CE, Becker HC. Oxytocin attenuates stress-induced reinstatement of alcohol seeking behavior in male and
female mice. Psychopharmacology (Berl). 2019;236(9):2613-22.

Japundzi¢-Zigon N. Vasopressin and oxytocin in control of the cardiovascular system. Curr Neuropharmacol.
2013;11(2):218-30.

Kemp AH, Quintana DS, Kuhnert R-L, Griffiths K, Hickie IB, Guastella AJ. Oxytocin increases heart rate variability
in humans at rest: implications for social approach-related motivation and capacity for social engagement. PLoS
One. 2012;7(8):e44014.

Ding C, Leow MK-S, Magkos F. Oxytocin in metabolic homeostasis: implications for obesity and diabetes
management. Obes Rev. 2019;20(1):22-40.

Welch MG, Margolis KG, Li Z, Gershon MD. Oxytocin regulates gastrointestinal motility, inflammation,
macromolecular permeability, and mucosal maintenance in mice. Am ] Physiol Gastrointest Liver Physiol .
2014;307(8):G848-62.

1270



[53]

[54]

World Journal of Advanced Research and Reviews, 2023, 19(01), 1264-1272

Carter CS, Kenkel WM, MacLean EL, Wilson SR, Perkeybile AM, Yee JR, et al. Is oxytocin “nature’s medicine”?
Pharmacol Rev. 2020;72(4):829-61.

Wagner U, Echterhoff G. When does oxytocin affect human memory encoding? The role of social context and
individual attachment style. Front Hum Neurosci. 2018;12:349.

Tillman R, Gordon I, Naples A, Rolison M, Leckman JF, Feldman R, et al. Oxytocin enhances the neural efficiency
of social perception. Front Hum Neurosci. 2019;13:71.

Bakos ], Srancikova A, Havranek T, Bacova Z. Molecular mechanisms of oxytocin signaling at the synaptic
connection. Neural Plast. 2018;2018:4864107.

Mehdi SF, Pusapati S, Khenhrani RR, Farooqi MS, Sarwar S, Alnasarat A, et al. Oxytocin and related peptide
hormones: Candidate anti-inflammatory therapy in early stages of sepsis. Front Immunol. 2022;13:864007.

Friuli M, Eramo B, Valenza M, Scuderi C, Provensi G, Romano A. Targeting the oxytocinergic system: A possible
pharmacological strategy for the treatment of inflammation occurring in different chronic diseases. Int ] Mol Sci.
2021;22(19):10250.

Guastella AJ, Boulton KA, Whitehouse AJO, Song Y], Thapa R, Gregory SG, et al. The effect of oxytocin nasal spray
on social interaction in young children with autism: a randomized clinical trial. Mol Psychiatry. 2023;28(2):834-
42.

Watanabe T, Abe O, Kuwabara H, Yahata N, Takano Y, Iwashiro N, et al. Mitigation of sociocommunicational
deficits of autism through oxytocin-induced recovery of medial prefrontal activity: a randomized trial: A
randomized trial. JAMA Psychiatry. 2014;71(2):166-75.

Andari E, Duhamel ]-R, Zalla T, Herbrecht E, Leboyer M, Sirigu A. Promoting social behavior with oxytocin in high-
functioning autism spectrum disorders. Proc Natl Acad Sci U S A. 2010;107(9):4389-94.

Guastella A], Gray KM, Rinehart NJ, Alvares GA, Tonge B]J, Hickie IB, et al. The effects of a course of intranasal
oxytocin on social behaviors in youth diagnosed with autism spectrum disorders: a randomized controlled trial.
J Child Psychol Psychiatry. 2015;56(4):444-52.

Kosfeld M, Heinrichs M, Zak P], Fischbacher U, Fehr E. Oxytocin increases trust in humans. Nature.
2005;435(7042):673-6.

Heinrichs M, Baumgartner T, Kirschbaum C, Ehlert U. Social support and oxytocin interact to suppress cortisol
and subjective responses to psychosocial stress. Biol Psychiatry. 2003;54(12):1389-98.

Guastella AJ, Mitchell PB, Mathews F. Oxytocin enhances the encoding of positive social memories in humans. Biol
Psychiatry. 2008;64(3):256-8.

Zhu ], Jin ], Tang J. Oxytocin and women postpartum depression: A systematic review of randomized controlled
trials. Neuropsychiatr Dis Treat. 2023;19:939-47.

Galbally M, Lewis A], van [jzendoorn M, Permezel M. The role of oxytocin in mother-infant relations: a systematic
review of human studies. Harv Rev Psychiatry. 2011;19(1):1-14.

Feifel D, Macdonald K, Nguyen A, Cobb P, Warlan H, Galangue B, et al. Adjunctive intranasal oxytocin reduces
symptoms in schizophrenia patients. Biol Psychiatry. 2010;68(7):678-80.

Goh KK, Chen C-H, Lane H-Y. Oxytocin in schizophrenia: Pathophysiology and implications for future treatment.
Int ] Mol Sci. 2021;22(4):2146.

Baracz SJ, Robinson K], Wright AL, Turner AJ, McGregor IS, Cornish JL, et al. Oxytocin as an adolescent treatment
for methamphetamine addiction after early life stress in male and female rats. Neuropsychopharmacology.
2022;47(8):1561-73.

Ryabinin AE, Zhang Y. Barriers and breakthroughs in targeting the oxytocin system to treat alcohol use disorder.
Front Psychiatry. 2022;13.

Leong K-C, Zhou L, Ghee SM, See RE, Reichel CM. Oxytocin decreases cocaine taking, cocaine seeking, and
locomotor activity in female rats. Exp Clin Psychopharmacol. 2016;24(1):55-64.

Stauffer CS, Musinipally V, Suen A, Lynch KL, Shapiro B, Woolley ]D. A two-week pilot study of intranasal oxytocin
for cocaine-dependent individuals receiving methadone maintenance treatment for opioid use disorder. Addict
Res Theory. 2016;24(6):490-8.

1271



World Journal of Advanced Research and Reviews, 2023, 19(01), 1264-1272

Demirci E, Ozmen S, Oztop DB. Relationship between impulsivity and serum oxytocin in male children and
adolescents with attention-deficit and hyperactivity disorder: A preliminary study. Noro Psikiyatr Ars.
2016;53(4):291-5.

Hall SS, Lightbody AA, McCarthy BE, Parker K], Reiss AL. Effects of intranasal oxytocin on social anxiety in males
with fragile X syndrome. Psychoneuroendocrinology. 2012;37(4):509-18.

El-Ganainy SO, Soliman OA, Ghazy AA, Allam M, Elbahnasi Al, Mansour AM, et al. Intranasal oxytocin attenuates
cognitive impairment, $-amyloid burden and Tau deposition in female rats with Alzheimer’s disease: Interplay
of ERK1/2/GSK3/caspase-3. Neurochem Res. 2022;47(8):2345-56.

Itskovich E, Bowling DL, Garner JP, Parker K]. Oxytocin and the social facilitation of placebo effects. Mol
Psychiatry. 2022;27(6):2640-9.

Tabak BA, Leng G, Szeto A, Parker K], Verbalis ]G, Ziegler TE, et al. Advances in human oxytocin measurement:
challenges and proposed solutions. Mol Psychiatry. 2023;28(1):127-40.

1272





