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Chapter

The Love Hormone and Seizure 
Control: A Review of Oxytocin’s 
Impact on Epilepsy Management
Lufuno Makhado and Thendo Gertie Makhado

Abstract

Epilepsy is a neurological disorder characterised by recurrent seizures, which can 
significantly impact patient’s quality of life. While current management strategies 
for epilepsy, such as antiepileptic drugs and surgery, are effective for many patients, 
there is a need for novel therapies that can provide better seizure control and improve 
patients’ outcomes. Oxytocin, a neuropeptide known for its role in social bonding and 
trust, has emerged as a promising therapy for epilepsy. Preclinical studies have shown 
that oxytocin can reduce seizure activity and improve seizure outcomes in animal 
models of epilepsy. In contrast, clinical studies have suggested that oxytocin may 
reduce seizure frequency and severity in some epilepsy patients. This chapter reviews 
the current knowledge of oxytocin and epilepsy, including the potential mechanisms 
of oxytocin’s antiepileptic effects, the limitations and challenges of clinical stud-
ies, and future research directions and implications. The chapter also discusses the 
broader impact of oxytocin research on understanding social behaviour and neuro-
logical disorders. Overall, the chapter highlights the potential of oxytocin as a novel 
therapy for epilepsy management and underscores the need for further research.

Keywords: oxytocin, seizure control, epilepsy management, improved patient 
outcomes, epilepsy

1. Introduction

Oxytocin, often called the “love hormone,” has garnered considerable attention 
for its profound effects on social behaviours and emotional bonding [1–5]. It fos-
ters trust, empathy, and social connection [3, 4, 6]. However, recent research has 
uncovered additional dimensions of oxytocin’s influence, particularly in neurological 
disorders [7–9]. One such disorder is epilepsy, a condition characterised by recurrent 
seizures resulting from abnormal electrical activity in the brain. Understanding the 
potential role of oxytocin in modulating seizure control and its broader implications 
for individuals with epilepsy opens new avenues for therapeutic interventions.

Epilepsy affects millions of people worldwide, and while traditional antiepileptic 
drugs have successfully managed seizures for many individuals, a significant portion 
of patients continue to experience seizures despite optimal medical management [10, 
11]. This treatment-resistant epilepsy poses challenges and underscores the need to 
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explore alternative therapeutic approaches. In this context, oxytocin has emerged 
as a promising candidate due to its multifaceted effects on the brain and potential to 
influence seizure activity.

Beyond oxytocin’s prominent role in facilitating childbirth and lactation, oxytocin 
is now recognised as a critical neuromodulator involved in various physiological and 
cognitive processes. Extensive research has revealed its effects on stress regulation, 
emotional processing, and social cognition [12]. These effects are mediated through 
oxytocin receptors distributed in key brain regions implicated in epilepsy, includ-
ing the hippocampus and amygdala [13]. Consequently, researchers have begun 
investigating oxytocin’s potential impact on epilepsy, exploring its ability to modulate 
seizure activity and enhance seizure control outcomes.

By exploring the relationship between oxytocin and epilepsy, this chapter aims to 
provide a comprehensive review of the current understanding of oxytocin’s impact 
on epilepsy management. We will delve into the underlying mechanisms through 
which oxytocin may modulate seizures, including its effects on neuronal excitability, 
synaptic transmission, and network synchronisation. Additionally, we will examine 
the potential of oxytocin as an adjunctive treatment for epilepsy, considering its abil-
ity to reduce seizure frequency, improve seizure control outcomes, and enhance the 
response to conventional antiepileptic drugs. Understanding the potential therapeutic 
implications of oxytocin in epilepsy management can pave the way for novel treat-
ment approaches and personalised interventions, ultimately improving the quality of 
life for individuals with epilepsy.

2. Background

Oxytocin, a peptide hormone synthesised in the hypothalamus and released by 
the pituitary gland, has long been recognised for its crucial role in childbirth and 
lactation, facilitating maternal-infant bonding and promoting nurturing behaviours 
[14–16]. However, oxytocin’s influence extends far beyond the reproductive realm 
to physiological, neurological, and cognitive processes. In recent years, researchers 
have discovered that oxytocin acts as a versatile neuromodulator, exerting effects on 
various physiological and cognitive processes [17–20].

Studies have demonstrated oxytocin’s involvement in stress regulation, anxiety 
modulation, and emotional processing. Oxytocin enhances social bonding among 
human beings by promoting trust, empathy, and prosocial behaviours [21–25]. It 
influences social cognition, including the perception of facial expressions, emo-
tions, and social cues [26–34]. This reveals that oxytocin regulates social reward and 
reinforcement, impacting social motivation and attachment.

The involvement of oxytocin in epilepsy, a neurological condition characterised by 
recurring seizures, has attracted the curiosity of academics and physicians. Epilepsy 
arises from abnormal electrical activity in the brain, resulting in the production and 
spread of seizures. While traditional antiepileptic medications have successfully 
treated seizures for many people, many patients suffer from treatment-resistant 
epilepsy, in which seizures continue despite appropriate medical therapy [35, 36]. 
This treatment gap necessitates exploring alternative therapeutic approaches, and 
oxytocin has emerged as a potential candidate.

The ability of oxytocin to modulate seizure control originates from its impact on 
the central nervous system (CNS) [37, 38]. Oxytocin receptors, including the hippo-
campus and amygdala, are present throughout the brain and have been linked to both 
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pro- and anticonvulsive characteristics, which appear to be dose- or time-dependent 
[39, 40]. Preclinical studies utilising animal models of epilepsy have shown that 
oxytocin administration can reduce seizure frequency and severity. Oxytocin acts as 
an anticonvulsant via various methods, including the modulation of neurotransmitter 
systems such as gamma-aminobutyric acid (GABA) and glutamate and regulation of 
ion channels involved in neural excitability [41, 42].

Understanding the potential role of oxytocin in epilepsy care has important 
implications for improving seizure control results and improving the quality of life 
for people living with epilepsy. Furthermore, understanding the complicated connec-
tion between oxytocin, social behaviour, and epilepsy may shed light on the complex 
interplay between neurological illnesses and social deficits. This chapter opens the 
door for possible oxytocin therapeutic applications in seizure control and ameliorat-
ing social deficiencies commonly reported in epileptic patients. This chapter attempts 
to completely comprehend oxytocin’s impact on epilepsy management by evaluating 
the available literature and highlighting its potential as a helpful therapeutic tool in 
epilepsy research and clinical practice.

2.1 Purpose of the chapter

The primary objective of this chapter is to provide a comprehensive understanding 
of the impact of oxytocin on epilepsy management. Reviewing the existing literature, 
we aim to elucidate the intricate relationship between oxytocin and seizure control, 
exploring oxytocin’s potential as a therapeutic tool. The chapter delves into the mech-
anisms by which oxytocin modulates seizures, its effects on seizure generation and 
propagation, and its potential as an adjunctive treatment for epilepsy management.

3. Oxytocin: the love hormone

This section described oxytocin and its physiological functions, particularly its 
role in social bonding and trust, as well as the mechanisms of oxytocin release and 
its effects on brain activity.

3.1  Oxytocin and its physiological functions, particularly its role in social bonding 
and trust

Oxytocin acts as a neurotransmitter and neuromodulator, influencing various 
brain regions involved in social behaviours and emotional processing. It binds to 
specific receptors in the brain, particularly in areas such as the amygdala, hippo-
campus, and prefrontal cortex, which are critical for regulating emotions and social 
interactions.

The role of oxytocin in social bonding and trust has been extensively studied. 
Oxytocin promotes bonding between individuals, particularly in close relationships 
such as romantic partners, parents and children, and friends. It enhances attachment 
and fosters intimacy and connection [43, 44]. Studies have shown that oxytocin 
increases feelings of trust and cooperation in social interactions, leading to more 
positive social behaviours [21–25, 45, 46]. It promotes empathy and facilitates the 
ability to understand and share the emotions of others, which is vital for building and 
maintaining social relationships [24, 47, 48].
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Furthermore, oxytocin has been implicated in the regulation of stress and anxiety. 
It acts as a natural stress buffer, helping reduce stress responses and promote calmness 
and relaxation in social situations [44, 49–51]. Oxytocin’s anti-anxiety effects con-
tribute to its role in social bonding and trust, as it helps to create a sense of safety and 
security in interpersonal interactions.

The effects of oxytocin on social bonding and trust are not limited to human inter-
actions but extend to other species. Oxytocin has been shown to play a crucial role in 
maternal bonding in mammals, promoting the maternal-infant bond and facilitating 
nurturing behaviours [52–54]. It also influences social behaviours in non-human 
animals, fostering affiliative behaviours, pair bonding, and cooperative interactions 
within social groups.

Thus, oxytocin is a neuropeptide hormone that plays a significant role in social 
behaviours and emotional bonding. It promotes social bonding, trust, and empa-
thy, facilitating the formation and maintenance of close relationships. Oxytocin 
enhances prosocial behaviours, reduces social threat responses, and regulates stress. 
Understanding the physiological functions of oxytocin and its role in social bonding 
and trust provides valuable insights into the complex mechanisms underlying human 
and animal social interactions.

3.2 The mechanisms of oxytocin release and its effects on brain activity

A complex interplay of physiological and psychological factors regulates the 
release of oxytocin. In response to various stimuli, including positive social interac-
tions, touch, and emotional cues, oxytocin is released into the bloodstream and acts 
as a neurotransmitter in the brain. Oxytocin release can be triggered by childbirth, 
breastfeeding, and intimate physical contact, reinforcing individual bonding [55–58].

Oxytocin affects brain activity by interacting with specific oxytocin receptors 
distributed throughout the central nervous system, including regions involved in 
social behaviours and emotional processing. Multiple pathways mediate the effects of 
oxytocin on brain activity. Oxytocin receptors are densely expressed in brain regions 
such as the amygdala, hippocampus, and prefrontal cortex, which are involved in 
emotional regulation, social cognition, and memory formation [59–62].

Upon binding to oxytocin receptors, oxytocin triggers a cascade of intracellular 
signalling pathways that modulate neuronal excitability, synaptic transmission, and 
network connectivity [63–66]. Oxytocin enhances the release of inhibitory neu-
rotransmitters, such as GABA, which dampen neural activity and reduce excitability 
[41, 42]. This inhibitory effect of oxytocin helps regulate emotional responses and 
may contribute to its anxiolytic properties.

Furthermore, oxytocin influences the processing of social stimuli and the inter-
pretation of social cues. It enhances social information’s salience and reward value, 
making social stimuli more rewarding and reinforcing social bonding [21–25, 67–72]. 
Oxytocin also modulates the activity of brain regions involved in empathy and social 
cognition, promoting the understanding of others’ emotions and intentions [73–77].

In summary, oxytocin is a neuropeptide hormone that plays a vital role in social 
bonding and trust. It is released in response to positive social interactions and acts on 
specific oxytocin receptors in the brain. Oxytocin modulates neural activity, enhances 
inhibitory neurotransmission, and influences the processing of social stimuli, 
ultimately promoting social bonding, trust, and prosocial behaviours. Understanding 
the mechanisms of oxytocin release and its effects on brain activity provides valu-
able insights into the neurobiology of social behaviour and its potential therapeutic 
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applications in various domains, including epilepsy management and social deficits in 
neurological disorders.

4. Epilepsy: overview and current management strategies

Epilepsy, a chronic neurological disorder characterised by unprovoked seizures, 
affects approximately 1% of the global population [78]. Seizures can take many 
forms, from minor changes in awareness or sensation to more severe convulsions 
and loss of consciousness [79, 80]. Recognition of epileptic symptoms is crucial for 
early detection and appropriate care. The symptoms can vary depending on the brain 
region abnormal electrical activity affects [81–83]. Some individuals may experience 
brief episodes of altered consciousness, such as staring or repetitive movements, 
while others may have more severe seizures involving convulsions and loss of muscle 
control [84–88].

Epilepsy is caused by various factors that differ from person to person. Epilepsy 
is frequently associated with structural abnormalities in the brain, such as deformi-
ties, injuries, tumours, strokes, or infections [84–88]. In some cases, genetic or 
hereditary factors contribute to the development of epilepsy, with specific gene 
mutations or inherited disorders increasing seizure susceptibility [79, 89–91]. 
Metabolic abnormalities, including electrolyte imbalances or glucose metabolism 
disorders, can also play a role in epilepsy [92–94]. Nonetheless, many cases of epi-
lepsy have no known causes and are classified as idiopathic or cryptogenic epilepsy 
[79, 95, 96].

The primary goal of epilepsy management is to control seizures, minimise their 
impact on daily life, and enhance the overall quality of life for individuals with the 
condition. Antiepileptic drugs (AEDs) are the cornerstone of current management 
strategies, aiming to regulate brain electrical activity and reduce the frequency and 
severity of seizures [97–100]. AEDs are chosen based on the type of seizure, epilepsy 
syndrome, age, and individual patient characteristics [79, 101, 102]. Lifestyle modi-
fications, including regular sleep patterns, stress management, adherence to medica-
tion regimens, and routine medical monitoring, may complement medication-based 
management [103–107].

Despite the efficacy of current management strategies, more research and inno-
vation are required to improve treatment outcomes and quality of life for people 
living with epilepsy. For individuals who do not respond adequately to medication, 
researchers are investigating novel therapeutic approaches, such as neuromodula-
tion techniques (e.g., vagus nerve stimulation and deep brain stimulation), dietary 
therapies (e.g., ketogenic diet), and surgical interventions [79]. Neuromodulation 
techniques, such as vagus nerve stimulation, have shown promising results in reduc-
ing seizure frequency and improving seizure control [79, 108–112]. Some patients, 
particularly those with refractory epilepsy, have shown efficacy in dietary therapies 
such as the ketogenic diet [113–117]. Individuals with focal epilepsy who do not 
respond to medication may be candidates for surgical interventions such as resective 
surgery or responsive neurostimulation [118–123].

Diagnostic procedures are being refined as well to improve accuracy and effi-
ciency. Magnetic resonance imaging (MRI) and positron emission tomography (PET) 
are advanced neuroimaging techniques that provide valuable insights into structural 
and functional abnormalities in the brain associated with Refs. [124–127]. Genetic 
profiling is increasingly utilised to identify specific gene mutations or genetic variants 
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contributing to epilepsy susceptibility, allowing for more personalised treatment 
approaches [128–132].

Epilepsy is a complicated neurological disorder characterised by recurrent 
and unprovoked seizures caused by abnormal electrical activity in the brain. 
Understanding the symptoms, causes, and current management techniques is critical 
for timely diagnosis, effective treatment, and improving the quality of life for people 
living with epilepsy. Antiepileptic drugs are the foundation of therapy. However, 
ongoing research is focused on developing novel therapeutic approaches to improve 
seizure control and management, such as neuromodulation techniques and dietary 
therapies. Furthermore, advances in diagnostic procedures, such as advanced neu-
roimaging techniques and genetic profiling, hold promise for personalised epilepsy 
treatment strategies. These developments aim to improve diagnostic accuracy, iden-
tify genetic factors contributing to epilepsy susceptibility, and facilitate personalised 
treatment plans. To control seizures, reduce their impact on daily life, and improve 
the overall well-being of people living with epilepsy, comprehensive management 
strategies are required. Healthcare professionals can improve treatment outcomes and 
patients’ quality of life through the combination of pharmacological interventions, 
lifestyle changes, and emerging therapeutic options. Continuous research is required 
to enhance and strengthen epilepsy management and further understand this com-
plex neurological condition.

Furthermore, future improvements in diagnostic procedures, such as improved 
neuroimaging techniques and genetic profiling, embrace the promise of personalised 
epilepsy treatment strategies. These developments aim to improve diagnostic accu-
racy, identify genetic factors contributing to epilepsy susceptibility, and facilitate 
personalised treatment plans. To control seizures, reduce their impact on daily life, 
and improve the overall well-being of people living with epilepsy, comprehensive 
management strategies are required. Healthcare professionals can improve treatment 
outcomes and patients’ quality of life by combining pharmacological interventions, 
lifestyle changes, and emerging therapeutic options. Continuous research is required 
to enhance epilepsy management and further our understanding of this complex 
neurological condition.

4.1 Epilepsy symptoms and causes

Epilepsy is a neurological condition characterised by two or more spontaneous 
 seizures [133, 134]. Seizures are brief interruptions in normal brain function that result 
from abnormal electrical activity [135, 136]. Seizures can cause various symptoms, 
ranging from transient changes in awareness or sensation to convulsions and loss of 
consciousness, depending on the specific region of the brain affected [85, 137, 138].

The causes of epilepsy can be categorised into structural and non-structural 
factors. Structural causes are associated with identifiable brain abnormalities or 
lesions [139, 140]. These abnormalities include cortical malformations resulting from 
irregular migration of brain cells during foetal development and brain damage caused 
by traumatic brain injuries [139, 140]. Brain tumours, strokes, and central nervous 
system infections, such as meningitis or encephalitis, can potentially lead to epilepsy 
[139, 141, 142].

Alternatively, non-structural causes of epilepsy do not involve apparent structural 
abnormalities within the brain but are often linked to underlying functional or genetic 
factors [79, 143–145]. Genetic mutations or inherited diseases can predispose individ-
uals to seizures, highlighting the role of hereditary factors in epilepsy [79, 146, 147]. 



7

The Love Hormone and Seizure Control: A Review of Oxytocin’s Impact on Epilepsy Management
DOI: http://dx.doi.org/10.5772/intechopen.112745

Furthermore, conditions, such as autism spectrum disorder and intellectual dif-
ficulties, are associated with an increased risk of seizures [79, 146, 147]. Metabolic 
disorders can also trigger seizures, including electrolyte imbalances and glucose 
metabolism abnormalities [79, 92, 94, 148].

Elaborately, epilepsy is characterised by two or more spontaneous seizures result-
ing from abnormal electrical activity in the brain. The causes of epilepsy can be 
divided into structural factors, including identifiable brain abnormalities or lesions, 
and non-structural factors, associated with underlying functional or genetic factors. 
Understanding the various causes of epilepsy is critical for precise diagnosis and 
effective management of the condition.

It is necessary to highlight that the precise cause of many cases of epilepsy is 
unknown. Idiopathic or cryptogenic epilepsy is the medical term for this condi-
tion. Despite developments in diagnostic tools and understanding of the illness, the 
underlying cause of epilepsy remains a mystery in many patients and the general 
public [11]. Ongoing research seeks to identify the genetic and molecular factors 
that contribute to the development of epilepsy to improve diagnosis, treatment, and 
management strategies. Ultimately, epilepsy is a complex neurological illness marked 
by recurring seizures. Epilepsy can be caused by structural abnormalities in the 
brain or by non-structural factors such as functional or hereditary variables. While 
breakthroughs in understanding have allowed identifiable causes to be identified in 
some instances, the precise aetiology of epilepsy remains. Further studies are needed 
to elucidate the underlying mechanisms and create specific treatments for diverse 
subtypes of epilepsy, eventually enhancing the management and quality of life for 
people suffering from this disorder.

4.2 Current management strategies for epilepsy

The treatment of epilepsy is multidimensional, anticipating achieving optimal 
 seizure control, minimising treatment adverse effects, and enhancing the overall qual-
ity of life for those living with epilepsy. The foremost method of managing epilepsy is 
using antiepileptic drugs (AEDs). These drugs work in the brain by modifying neuro-
nal excitability and suppressing aberrant electrical activity. AEDs are chosen depend-
ing on various parameters, including seizure type, epilepsy syndrome, and particular 
patient features. The goal is to determine the best effective AED for each patient, 
delivering appropriate seizure control while minimising side effects [149–151]. AEDs 
are the foundation of epilepsy treatment, and various alternatives have diverse modes 
of action and efficacy profiles. Seizure type, epileptic syndrome, comorbidities, 
potential drug interactions, and patient preferences all influence AED selection. The 
ultimate goal is to determine the best appropriate AED or combination of AEDs to 
achieve optimal seizure control while maintaining the patient’s quality of life.

Despite the large variety of AEDs available, roughly 30% of people living with 
epilepsy do not acquire appropriate seizure control with these drugs [11]. If AEDs fail 
to manage seizures, alternative treatment options may be tried. Surgical intervention 
is one such method. Surgical alternatives include excision of the epileptic focus, which 
involves surgically removing the same brain region responsible for seizures, or the 
implantation of neurostimulation devices such as vagus nerve stimulation or respon-
sive neurostimulation. When seizures originate from a well-defined brain region that 
does not impair essential brain functions, surgical procedures are often considered 
[152]. These surgical methods seek to eliminate or modify the epileptogenic zone, 
lowering seizure activity and enhancing seizure management overall [153].
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While AEDs and surgical treatments have helped many people living with epi-
lepsy, it is crucial to recognise that these options have limitations. Adverse effects 
of AEDs include cognitive impairment, emotional disturbances, and probable 
teratogenicity in women of reproductive age. Furthermore, surgical interventions are 
inappropriate for many patients and may pose risks due to the invasive nature of the 
procedures and the possibility of consequences.

To summarise, managing epilepsy entails a multifaceted strategy for obtaining 
optimal seizure control and increasing the overall quality of life for people living with 
epilepsy. The primary treatment method is antiepileptic medicines; AEDs are chosen 
based on the seizure type, epilepsy syndrome, and specific patient features. Surgical 
treatments may be explored if AEDs fail to offer adequate seizure control. However, 
even current therapy modalities have limits, such as the potential adverse effects of 
AEDs and the invasiveness and appropriateness of surgical approaches. Continued 
research and developments in epilepsy management are required to address these 
limitations and give individuals with epilepsy more effective and personalised treat-
ment alternatives.

Limitations of Current Management Strategies and the Need for Novel Therapies:
While antiepileptic drugs (AEDs) and surgical treatments have successfully 

treated seizures for many people living with epilepsy, current care techniques have 
substantial limits. Around 30–40% of patients do not achieve seizure control using 
existing AEDs [11, 84]. This underscores the need for alternate therapeutic alterna-
tives that can give these people better seizure control. Furthermore, AEDs can cause 
cognitive deficits, mood abnormalities, and teratogenicity in women of childbearing 
age, negatively influencing the quality of life of epilepsy patients [154, 155].

For some patients with well-defined seizure origins that do not involve essential 
brain functions, surgical procedures such as excision of the epileptic focus are 
successful [156, 157]. However, these procedures are not appropriate for everyone 
due to the intrusive nature of the surgeries and the possible hazards associated. 
Furthermore, in some circumstances, pinpointing the particular epileptic centre may 
be difficult, making surgical procedures less possible or practicable [156, 158–160]. 
Furthermore, the fundamental mechanisms and specific causes of epilepsy are yet 
unknown. This knowledge gap impedes the development of targeted medicines 
tailored to particular patients’ underlying diseases. Because epilepsy is a complex 
illness with multiple aetiologies, individualised therapy techniques that target the 
underlying causes are critical for enhancing treatment outcomes.

Comorbidities linked with epilepsy, such as cognitive deficits, mental problems, 
and social limits, provide considerable obstacles for patients in addition to seizure 
control. Current management options frequently focus solely on seizure control, 
leaving out more significant aspects of patient well-being and quality of life. There 
is an urgent need for medicines that target seizure control while also addressing the 
cognitive, psychological, and social elements of epilepsy, hence improving overall 
patient outcomes and everyday functioning. As a result, novel treatment techniques 
for managing epilepsy are desperately needed. Non-pharmacological interven-
tions, such as neuromodulation techniques (e.g., transcranial magnetic stimula-
tion and vagus nerve stimulation) and dietary therapies (e.g., ketogenic diet), are 
being investigated, as are precision medicine approaches to match treatments with 
specific epilepsy subtypes and genetic profiles. We can considerably improve the 
management of epilepsy and improve the quality of life for people living with it by 
expanding our understanding of the underlying mechanisms and discovering novel 
treatment options.
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5. Oxytocin and epilepsy: preclinical studies

Preclinical animal model research has shed light on oxytocin’s potential antiepileptic 
benefits and underlying processes. These research studies have shed light on the effects 
of oxytocin on seizure activity and its potential as a treatment agent for epilepsy.

Oxytocin has been shown to have antiepileptic properties in preclinical forms of 
epilepsy. For example, oxytocin treatment reduced seizure frequency and intensity 
in mouse models of temporal lobe epilepsy [161]. Similarly, oxytocin administration 
inhibited seizure progression and lowered seizure severity in kindling models, which 
include the progressive development of seizures [162–164]. These data show that 
oxytocin may have antiepileptic properties. The mechanisms that underpin oxytocin’s 
antiepileptic actions are complex. Modulation of GABAergic transmission is one 
hypothesised method. GABA is the brain’s principal inhibitory neurotransmitter, and 
an imbalance in inhibitory and excitatory neurotransmission contributes to seizure 
production. Oxytocin has been found to improve GABAergic inhibitory signalling 
by increasing GABA release and enhancing GABAergic interneuron activity [165]. 
This regulation of GABAergic transmission can attenuate neuronal excitability and 
minimise seizure production.

Inhibiting proinflammatory cytokines is another way by which oxytocin exerts its 
antiepileptic effects. Proinflammatory cytokines enhance neuronal hyperexcitability 
and seizure production and have been linked to the pathophysiology of epilepsy. In 
animal models of epilepsy, oxytocin has been demonstrated to reduce the release of 
proinflammatory cytokines such as interleukin-1 (IL-1) and tumour necrosis factor-
alpha (TNF-α) [166]. Oxytocin may help to decrease seizure activity by lowering 
neuroinflammation. Furthermore, oxytocin may influence other neurotransmitter 
systems involved in epilepsy. It has been demonstrated to interact with glutamatergic 
and dopaminergic signalling, which is essential in excitatory neurotransmission and 
seizure production [167]. The actions of oxytocin on these systems may contribute to 
its antiepileptic characteristics.

Thus, preclinical investigations in animal models have shown that oxytocin may 
have antiepileptic properties. The use of oxytocin has been demonstrated to reduce 
seizure frequency and severity. Modulation of GABAergic transmission, inhibition of 
proinflammatory cytokines, and potential interactions with other neurotransmitter 
systems are the mechanisms behind these effects. These findings support further 
research into oxytocin as a therapeutic intervention for epilepsy and show its poten-
tial as a unique approach to seizure management.

6. Oxytocin and epilepsy: clinical studies

Clinical investigations on the effects of oxytocin on seizure frequency, seizure 
severity, and quality of life in epilepsy patients have provided valuable insights into 
oxytocin’s potential therapeutic applications in epilepsy management. These studies, 
however, have limitations and constraints that must be recognised. Several clinical 
trials have looked into the effect of oxytocin on seizure control in epileptic patients. 
McCormick [168], for example, studied the effects of intranasal oxytocin delivery 
in patients with refractory focal epilepsy. When compared to the placebo group, the 
oxytocin-treated group had a significant reduction in seizure frequency. Similarly, 
Wang et al. [169] reported that intranasal oxytocin reduced seizure intensity in 
patients with refractory epilepsy.
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Aside from controlling seizures, clinical studies have examined the impact of 
oxytocin on the quality of life of people living with epilepsy. The effects of intranasal 
oxytocin on social cognition and quality of life in individuals with temporal lobe 
epilepsy were reported [170]. The results indicated that social cognition and overall 
quality of life improved after administering oxytocin. Other studies have investigated 
the impact of oxytocin on epilepsy and quality of life [171, 172]. For example, a study 
published in Nature in 2023 found that medial prefrontal cortex oxytocin can mitigate 
epilepsy and cognitive impairments induced by traumatic brain injury by reducing 
neuroinflammation in mice [173].

Despite these encouraging findings, clinical trials on oxytocin in epilepsy have 
limitations and obstacles. One critical problem is that many of these studies have rela-
tively small sample sizes, which may restrict the generalisability of the conclusions. 
Furthermore, there is a lack of established dosing methods for oxytocin administra-
tion, with dose, frequency, and duration of treatment varying among the studies 
[174]. Because of this heterogeneity, comparing and drawing definitive conclusions 
from the results is difficult.

Furthermore, the diversity of epileptic patients regarding seizure forms, epilepsy 
syndromes, and underlying causes hampers the interpretation of findings. Patient vari-
ables, such as age, gender, and comorbidities, may alter oxytocin treatment response. 
These variables emphasise the need for well-designed, multicentre, randomised con-
trolled studies with higher sample sizes and standardised methodologies to determine 
oxytocin’s efficacy, safety, and appropriate dose regimens in epilepsy therapy.

On the other hand, the long-term and potentially harmful consequences of 
persistent oxytocin delivery in epilepsy patients must be studied further. Oxytocin is 
a complicated hormone with systemic effects in addition to its involvement in social 
behaviours, and a careful monitoring is required to assess its safety profile in the 
context of epilepsy treatment.

It can be concluded that the clinical research on oxytocin in epilepsy has shown 
encouraging results in terms of seizure control and quality of life. These studies, 
however, have limitations due to small sample sizes, a lack of standardised dosing 
regimens, and the variability of epilepsy patients. Addressing these limitations and 
doing additional studies using rigorous methodology will be critical in identifying 
oxytocin’s therapeutic potential in epilepsy care and determining its appropriate 
clinical application.

7. Conclusion

Epilepsy is a complex neurological disorder characterised by recurrent and  
 unprovoked seizures caused by abnormal electrical activity in the brain. 
Understanding the symptoms, causes, and current management techniques is critical 
for timely diagnosis, effective treatment, and improving epilepsy patients’ quality 
of life. The primary goal of epilepsy management is to control seizures, reduce their 
impact on daily life, and improve overall well-being. Antiepileptic drugs (AEDs) 
are currently used to regulate brain electrical activity and reduce the frequency and 
severity of seizures. Lifestyle changes, such as regular sleep patterns, stress manage-
ment, adherence to medication regimens, and regular medical monitoring, can 
supplement medication-based management.

Despite the effectiveness of current management strategies, some limitations 
and challenges must be addressed. Approximately 30% of patients do not achieve 
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adequate seizure control with AEDs, highlighting the need for alternative therapeutic 
options. Surgical interventions are considered for individuals who do not respond to 
medication, but these procedures are inappropriate for all patients and carry risks. 
Adverse effects of AEDs, such as cognitive impairment and emotional disturbances, 
can significantly impact the quality of life of epilepsy patients. Furthermore, current 
management approaches frequently focus solely on seizure control, ignoring critical 
aspects of patient well-being and quality of life.

Continuous research and innovation are required to overcome these limitations 
and provide better care for people living with epilepsy. Neuromodulation techniques 
(e.g., vagus nerve stimulation and deep brain stimulation) and dietary therapies 
(e.g., ketogenic diet) are being investigated as novel therapeutic approaches, with 
promising results in reducing seizure frequency and improving seizure control. These 
new approaches may provide new options for patients who do not respond well to 
medication.

Furthermore, advances in diagnostic procedures, such as advanced neuroimaging 
techniques and genetic profiling, hold promise for personalised epilepsy treatment 
strategies. Healthcare professionals can develop personalised treatment plans that 
target the underlying causes of epilepsy by improving diagnostic accuracy and identi-
fying specific genetic factors contributing to epilepsy susceptibility. This personalised 
approach can potentially improve treatment outcomes and the overall well-being of 
people living with epilepsy.

Comprehensive management strategies should consider the broader aspects of 
patient well-being in addition to novel therapeutic approaches and personalised 
medicine. This includes addressing epilepsy-related comorbidities such as cognitive 
deficits and mental health issues and integrating social support systems to improve 
the overall quality of life. A multidisciplinary approach involving healthcare profes-
sionals, psychologists, social workers, and support groups can help epilepsy patients 
receive holistic care.

In conclusion, epilepsy management necessitates complex approaches beyond 
seizure control. While AEDs remain the foundational stone of treatment, ongoing 
research and innovation are required to improve outcomes and quality of life for 
people living with epilepsy. Alternative therapeutic options, personalised medicine, 
advances in diagnostic procedures, and a focus on overall patient well-being are criti-
cal areas to investigate. By addressing these issues, we can advance epilepsy manage-
ment, improve treatment outcomes, and improve the overall quality of life for people 
with this complex neurological condition.

8. Summary of the chapter

The chapter explored the potential therapeutic implications of oxytocin in epilepsy. 
Oxytocin, known as the “love hormone,” has been extensively studied for its role in 
social behaviour and emotional bonding. Researchers have recently investigated its 
impact on neurological disorders, particularly epilepsy.

The chapter provides an overview of the oxytocin system, including its synthesis, 
receptors, and signalling pathways, laying the foundation for understanding its role 
in epilepsy management. It delves into the current research on oxytocin’s influence 
on seizure control, exploring its potential as an anticonvulsant agent. Mechanisms 
underlying oxytocin’s modulation of seizure activity, such as effects on neuronal 
excitability and network synchronisation, are discussed.
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Furthermore, the chapter delves into the therapeutic implications of oxytocin in 
epilepsy management. It explores the potential benefits of using oxytocin as adjunc-
tive therapy in reducing seizure frequency, improving seizure control outcomes, and 
enhancing the response to conventional antiepileptic drugs.

The chapter also addresses considerations and potential challenges in utilising 
oxytocin as a therapeutic tool in epilepsy management. It emphasises the need for 
future research, including clinical trials, to establish the efficacy and safety of oxy-
tocin treatment in epilepsy. Moreover, exploring personalised approaches based on 
oxytocin receptor profiles is highlighted as a potential avenue for optimising treat-
ment outcomes.

The chapter provides a comprehensive understanding of the potential impact 
of oxytocin on epilepsy management. Through the review of the existing literature 
and the exploration of its mechanisms and therapeutic implications, this chapter 
contributes to developing novel therapeutic strategies and personalised approaches 
for individuals with epilepsy. The findings presented here shed light on the promising 
role of the “love hormone” in modulating seizure control and improving the lives of 
individuals with epilepsy.
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