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Background

Borderline personality disorder (BPD) is a complex mental health condition marked by instability in mood, relationships, self-image, and behavior. Individuals with BPD often struggle with intense emotions, impulsivity, and maintaining stable relationships. Oxytocin, known as the "love hormone" or "bonding hormone," plays a crucial role in social bonding, trust, empathy, and emotional regulation and its dysregulation may contribute to BPD difficulties. This systematic review aims to analyze existing literature, examining the intricate interplay and encouraging future research and treatment strategies.





Methods

A systematic search of Literature in PubMed, Embase and Psychinfo, without any language or time restriction, was performed until March 2024 combining thesaurus and free-search indexing terms related to “borderline personality disorder” and “oxytocin”, producing 310 results (77 in PubMed, 166 in Embase and 67 in Psychinfo). Ninety-four full texts were analyzed, and 70 articles were included in qualitative analysis.





Results

Oxytocin may influence attachment styles, parental behaviors, and stress responses, particularly in individuals with a history of childhood trauma. The interaction between oxytocin, genetics, early life experiences, and environmental factors contributes to the complexity of BPD. Genetic variations in the oxytocin receptor gene may influence social and emotional abilities and contribute to the development of psychopathology. Additionally, early adverse experiences, such as childhood maltreatment, can alter oxytocin functioning, impacting social cognition and emotional regulation.However, oxytocin's role in BPD treatment remains uncertain, with some studies suggesting potential benefits for specific symptoms like social threat avoidance, while others indicate adverse effects on nonverbal behavior and mentalizing.





Conclusion

Understanding oxytocin's role in BPD offers insights into potential therapeutic interventions. While oxytocin-based treatments may hold promise for addressing specific symptoms, further research is needed.
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1 Introduction

Borderline personality disorder (BPD) is a complex mental health condition characterized by pervasive instability in mood, interpersonal relationships, self-image, and behavior. Individuals with BPD often struggle with intense emotions, impulsivity, and difficulties in maintaining stable relationships. Over the years, researchers have explored various biological factors contributing to the development and manifestation of BPD symptoms, and one such area of interest is the role of oxytocin (1).

Oxytocin (OXT), often referred to as the "love hormone" or "bonding hormone," is a neuropeptide that plays a crucial role in social bonding, trust, empathy, and emotional regulation. It is released in response to social interactions, particularly those involving intimacy, nurturing, and positive social affiliations. Given its involvement in regulating emotional responses and social behavior, researchers have hypothesized that dysregulation in the oxytocin system may contribute to the emotional instability and interpersonal difficulties observed in individuals with BPD (2–4).

In recent years, studies investigating the relationship between oxytocin and BPD have yielded intriguing findings, although the exact nature of this relationship remains complex and multifaceted. Some research suggests that individuals with BPD may have alterations in oxytocin levels or sensitivity, which could influence their ability to form and maintain healthy social connections and regulate emotions effectively. Additionally, there is growing evidence that oxytocin-based interventions, such as intranasal oxytocin administration, may have therapeutic potential in alleviating some symptoms of BPD, particularly those related to interpersonal functioning and emotional dysregulation.

However, the relationship between oxytocin and BPD is not without controversy, as studies have yielded inconsistent results, and the precise mechanisms underlying oxytocin's effects on BPD symptoms remain poorly understood. Furthermore, the interplay between oxytocin and other neurobiological, psychological, and environmental factors in the development and progression of BPD requires further exploration.

This systematic review aims to analyze and critically evaluate the existing literature on the relationship between borderline personality disorder and oxytocin. By synthesizing findings from neurobiological, clinical, and therapeutic studies, we seek to enhance our understanding of the complex interplay between oxytocin function and BPD symptomatology, ultimately highlighting potential avenues for future research and therapeutic interventions aimed at improving outcomes for individuals affected by this challenging disorder.




2 Methods

Our review was performed in accordance with the Preferred Reporting Item for Systematic Reviews and Meta-analyses (PRISMA) guidelines.



2.1 Literature sources and search

A systematic search of Literature was performed in three main databases (PubMed, Embase and PsychInfo) until March 2024. This preliminary exploratory analysis was conducted without any language or time restriction. Search phrases combined thesaurus and free-search indexing terms related to “borderline personality disorder” and “oxytocin”.




2.2 Eligibility and exclusion criteria

Studies were considered eligible if analyzing any relationship between borderline personality disorder and oxytocin.

Exclusion criteria were applied to the recruitment and diagnosis of borderline personality disorder which must be through standardized tests. No restriction on OXT detection and biological analysis methods was established.




2.3 Data collection process

Three authors (E.d.G., E. A., and A.A.) preliminarily reviewed titles and abstracts of traced articles.The initial screening was followed by the analysis of full texts to check compatibility regarding inclusion and exclusion criteria. Discordances were analyzed and disagreements were resolved by discussion among all the authors.

When reported information was unclear or ambiguous the relevant corresponding author was contacted for clarification.




2.4 Data extraction

A standardized form was used to extract data, including information on year of publication, country, setting, characteristics of each study (sample size, age, gender and oxytocin administration or dosage). Two authors (E.A. and A.A.) conducted data extraction independently; extraction sheets for each study were cross-checked for consistency, and any differences were resolved by discussion among the coauthors.





3 Results



3.1 Literature search and basic information

The analysis of existing Literature produced 310 results (77 in PubMed, 166 in Embase and 67 in PsychInfo). Ninety-four full texts were analyzed, and 70 articles were included in qualitative analysis. (see Figure 1)




Figure 1 | PRISMA flowchart.



Table 1 provides an overview of the papers included in the qualitative analysis. Papers were sorted in two different categories to facilitate in-depth analysis: correlation between OXT and BPD, and new implications for the BPD treatment.


Table 1 | Sudy characteristics.



Most of the manuscripts were published in the last 15 years, except for one article released in 2006.



3.1.1 A psychoanalytic perspective

Bidirectional influences between maternal and infant OXT systems begin when the newborn is about 3 months old, enhancing both maternal care, infant social and emotional development and are essential to the development of attachment. Furthermore, the quality of parental care (warmth and availability) controls and modulates the development of a child's physiological and psychological infrastructures, as well as their gene expression. BPD is a disease characterized by difficulties and in attachment, a possible disruption in neuropeptides that regulate that system, such as oxytocin, are plausible and under investigation (5).




3.1.2 Different attachment styles and oxytocin

Juraś-Darowny et al. found that oxytocin plasma levels did not differentiate by attachment style in healthy individuals, while it is different in BPD patients. OXT plasma levels in the anxious-avoidant style were significantly higher than in the anxious-preoccupied style (5, 6). Furthermore, as the majority of BPD patients exhibit unresolved (disorganized) attachment representations, this subset of patients expressed significantly lower baseline OXT plasma levels compared to BPD patients with organized attachment (7).

Interestingly, in borderline patients, especially those with unresolved attachments, oxytocin levels were shown to decrease significantly after separation and not increase normally as in controls. This evidence highlights the role of oxytocin in higher rejection susceptibility due to greater efforts to avoid denial which is an epitome of BPD (7, 8).




3.1.3 An implication for compassion

These results have significant ramifications for therapeutic environments as well. The attachment system is stimulated in therapy and may elicit emotional memories. Research on the function of resistance to these emotions and relationships is crucial in the treatment of BPD patients.

It became evident, during the clinical development of compassion-focused therapy, that many clients had significant avoidance of self-compassion (with feelings of anger and anxiety, feeling alone and yearning for closeness, fear) and resistance to be open and responsive to compassion from others (Fear Of Compassion-FOC). Compassion is associated with caring motivations, which are neurochemically connected to the action of oxytocin.

Usually, for BPD patients, providing care for others was characterized by a lack of availability, neglect, emotional insensitivity, or even abuse and harm.

Ebert et al. discovered a negative correlation between OXT levels and FOC in individuals from the BPD group. In a recent study they showed that, in comparison to the control group, BPD patients exhibited noticeably greater fears and resistances to all forms of compassion. Additionally, BPD patients remembered their parents' actions from their childhood less favorably. Lack of emotional warmth may have an impact on a child's OXT system that is comparable to a mild trauma. This may suggest that this ìpopulation of patients would benefit from specialized focused treatment in this field (6).




3.1.4 OXT and mother-child interactions

Being a mother implies behavioral, physiological, and neurological changes that are crucial for successful mother-child interactions and sensitive caregiving OXT plays an essential role in those changes. Herpertz et al. state thatAfter interacting with their own child, mothers with BPD exhibited altered oxytocin and cortisol reactivity, with a decrease in oxytocin and an unchanged cortisol level; on the contrary, mothers without BPD displayed stable oxytocin levels and a decrease in cortisol after mother-child interaction (9).

According to the theoretical implications of this model on parent-child relationships, low parental oxytocin levels are linked to a decreased sense of reward during interactions with their offspring with poor importance given to the child's requests. These factors reduce parental sensitivity and may contribute to insecure attachment and poor parent-child bonding (9–11).

Furthermore, a child's oxytocin levels may be lowered as a result of the mother's decreased OXT levels (9, 10).

On the other hand, Kluczniok et al. tested OXT as a potential mediator for the association between maternal experience of early childhood maltreatment and potential abuse perpetrated against their own child in BPD. They found that early childhood maltreatment is associated with reduced plasma OXT in mothers with mental distress due to several factors (including BPD). Notwithstanding, OXT low level did not mediate the association with abusing of their own child (12).





3.2 A Biopsychosocial perspective

Finding specific factors linked to borderline personality disorder (BPD) and low plasma levels of oxytocin in BPD patients may help in the identification of those patients who would benefit from therapies with oxytocin (13–15).



3.2.1 OXT and early life stressful event

Unfavorable early life and childhood experiences, such as persistent rejection, maltreatment and abandonment are important environmental elements that may influence the oxytocin system (11). Early stress can modify the activity of the oxytocin receptors and interfere with both its binding properties and the neuropeptide system's development (16).

BPD is associated with lower levels of oxytocin as well as decreased expression of the oxytocin receptor (OXTR), indicating the involvement of both oxytocin and its receptor in this disorder (17).

As a possible consequence, brain altered neurodevelopment in BPD patients with a history of trauma and early life stress may be related to an impairment in the oxytocin system. The amygdala, which is responsible for the emotional regulation which is lacking in BPD patients, may suffer from the interaction between the OXTR gene and childhood maltreatment.

According to research by Bartz et al., severe early stress and maltreatment can affect the oxytocin–vasopressin stress–response system, which, in turn, can alter brain development and cause a variety of disorders, such as BPD and Post Traumatic Stress Disorder (PTSD). Prolonged early stress modifies the release of corticotropin, which then modifies the binding of the oxytocin and vasopressin receptors. Some authors have also proposed that gonadal steroids and oxytocin may play a role in the way that stress in early life influences affiliative behaviors in adults (18–21).




3.2.2 The interaction between gene and environment in BPD

The interaction between the gene and environment (G × E) may play a role in the development of BPD (22–24). It is important to view OXTR from the perspective of "differential susceptibility" since a reduced protein expression due to different genotypes may be a biological mediator of some aspects of the psychogenesis and psychopathology of BPD. OXTR is on chromosome 3p25.3 of the human genome. A growing number of researches, including reports of both direct effects and gene-environment interactions, points to the possibility that single nucleotide polymorphisms (SNPs) of the OXTR gene might be linked to individual variations in social and emotional abilities as well as to the genesis of psychopathology (25).

The OXTR's rs53576, a SNP in the third of four introns, is the most thoroughly studied single-nucleotide polymorphism (SNP) (26, 27). Since the frequency of rs53576 varies according to ethnicity, genetic susceptibility may also differ between racial groups. Another explanation for these contradictory effects of genetic susceptibility could be gender differences, which has been extensively documented in the literature.

Moreover, according to a recent study, females with the A allele were more likely to experience maltreatment as children. This could indicate that different genders have distinct patterns of interaction between the OXTR gene and childhood maltreatment (22).

Furthermore, Kohlhoff and colleagues found that BPD-OXTR rs53576 moderate the interaction between child maltreatment and BPD traits, with varying effects in each genders, but it did not directly predict BPD traits.

In particular, girls who had suffered abuse and belonged to the AG-AA group (presence of minor allele A) showed more severe BPD traits compared to girls with the GG genotype who had not been abused.

Boys who were maltreated and had the GG genotype exhibited more BPD traits than boys who were not, with a specific gender-oriented model. On the contrary, there was no difference in the degree of BPD traits between boys with the AG-AA genotype and those who were not abused (2).

The OXTR gene is thought to contribute disproportionately to disturbed relatedness. When early parental warmth is present, AA/AG genotypes are less likely to develop BPD; however, when early childhood abuse occurs, they are more likely to develop psychopathology (28, 29).

Studies examining polymorphisms in OXTR revealed that multiple variants of the gene are linked to empathic concern for other people as well. The goal of Jawad et al. study was to investigate how oxytocin receptor gene variants interact with childhood trauma, detected with the Childhood Trauma Questionnaire (CTQ), and affect a person's capacity for BPD empathy in case of painful experiences. They discovered that low scores on the CTQ were linked to less empathy for psychological pain, while childhood maltreatment in A-allele carriers was associated with higher empathy for psychological pain. According to this evidence, people who have at least one A-allele are more vulnerable to environmental variation, which may have a secondary role in the onset of emotional instability (26, 28).




3.2.3 Phenomenology of borderline personality disorder and oxytocin

In current literature, the three main psychopathological domains of borderline personality disorder (BPD) are Behavioral dysregulations—impulsivity (suicidal thoughts and behaviors, and self-mutilation), affective dysregulation (which includes inappropriate anger and attempts to prevent abandonment) and disturbed relatedness (unstable relationships, identity disorders, and a persistent sense of emptiness) (2). A reduced protein expression may be a biological mediator of some aspects of the psychogenesis and psychopathology of BPD (17).




3.2.4 The “threat hypersensitivity” as the core of BPD symptoms

The "threat hypersensitivity", thought to be a common trait in people who experienced interpersonal maltreatment in their early childhood, is closely linked to the three domains of BPD psychopathology.

Furthermore, “threat hypersensitivity” is linked to amygdala hyperactivity, which is the salience network activated in response to threatening social stimuli. This phenomenon is known as enhanced emotional dysregulation or "bottom up emotion generation."

According to the social salience theory, OXT makes people more sensitive to social cues and intrapersonal and interpersonal variables determining if a person to react positively or negatively.

In particular, the abnormal stress response and the top-down and bottom-up dysregulation of emotional systems that characterize Borderline Personality Disorder might be influenced by oxytocin deficiencies.

Due to inadequate prefrontal cortex modulation, low oxytocin action on the limbic system would cause an abnormally high amygdala activation, leading to interpersonal hypersensitivity, emotional dysregulation, and impulsive behavior (17).

These results are also consistent with a process of down-regulation of the oxytocin system in BPD patients as a reaction to early adverse experiences linked to disordered attachment styles, as previously reported by Jobst et al. (7)

Bomann et al. described positive correlations between plasma OXT levels and exposure to uncontrollable noise, various social stressors, and attachment anxiety, suggesting that oxytocin has a calming and stress-relieving effect. This suggested relationship between serum OXT and BPD symptomatology is thus demonstrated by this evidence (2, 30).




3.2.5 Emotional and behavioral dysregulations

Reduced basal levels of oxytocin cause the amygdala to become more activated in BPD patients, impairing their ability to comprehend social cues and resulting in aberrant behaviors and emotional dysregulation (31). This theory is further supported by the discovery of a strong negative correlation between psychological self-reported stress, anxiety, anger traits and OXT (32).

Byrd et al. described an intriguing link between early threat experiences, oxytocin receptor genetic assets in BPD females and traumatic childhood exposure. Women who carry at least one copy of the rs53576 gene and A allele, showed increased levels of emotion dysregulation in adolescence. This evidence was predictive of psychopathology in general, including BPD traits and diagnosis, in all women (20, 25).




3.2.6 Aggressive behaviors

Similarly, reactive aggression has been negatively related to the oxytocin system (33). Trait aggressiveness and self-reported aggressiveness were inversely correlated with oxytocin plasma concentrations in BPD patients (34), confirming the possibility that abnormal impulsive-aggressive behavior, which is typical of BPD patients, is strictly related to oxytocin system dysfunction (15).

Considering possible genetic implications, De Las Mercedes Perez-Rodriguez et al. discovered a risk linked to haplotype CT of the oxytocin gene (rs877172 C rs3761248 T), which is associated with increased aggression and anxious attachment (31). Furthermore, Siever et al. found a link between four OXT SNPs and inappropriately high levels of anger in BPD patients (35).

A recent study (36) attested a correlation between OXT SNPs and the Personal Distress subscale of the Interpersonal Reactivity Index (a measure of dispositional empathy) in adults with personality disorders, as well as irritable aggressive anger dysfunction. According to this data, the oxytocin system may modulate reactivity to the environment in BPD.




3.2.7 Suicidal and self-harming behaviors

BPD is frequently associated with emotional,behavioral dysregulation andimpulsive aggression as welland suicidal and self-harming behaviors in response to perceived rejection and loss,.

In BPD, there is a clear correlation between self-harm and reduced pain sensitivity. Oxytocin modulates pain by interacting with the opiate and cannabinoid systems. According to literature, oxytocin-positive parvocellular neurons in the hypothalamus project directly to the brainstem, where they may work with modulatory signals from peripherally released oxytocin to reduce both physical and psychological pain (37).




3.2.8 Interpersonal dysfunction and social cognition

Patients with borderline personality disorder may have relational difficulties, which have been explained by social deficits and emotional dysregulation.

In order to examine the acknowledged role of OXT in attachment, especially in romantic partner bonding, Bomann et al. investigated potential associations between serum OXT and marital status in BPD.

The mean serum OXT level of patients in romantic relationships was 599 pg/ml, while the mean level of single patients was 374 pg/ml. This disparity represented a significant difference between the two groups.

These findings could reinforce the evidence that OXT is a crucial mediator of romantic attachment. However, since BPD patients frequently suffer significant emotional distress and intense fear of being abandoned, it is plausible that their elevated OXT serum levels reflect a higher level of stress than among singles. Higher OXT plasma levels, in this study, have been linked to self-reports of relationship distress and relationship anxiety, supporting this theory (30).

Affective dysregulation alone cannot fully account for low interpersonal functioning while social cognition impairment may also be a factor. These deficits in social cognition are supposed to be associated with unfavorable early life experiences and are primarily mediated by the oxytocin system, which has been demonstrated to be controlled by epigenetic modifications (22, 34). In response to a scenario of social exclusion, which is a powerful negative bonding stimulus in BPD, Jobs et al. found that female BPD patients had lower OXT plasma levels than healthy individuals (7, 32).

Jobst et al. examined the plasma levels of oxytocin in both borderline patients and healthy controls (HC) following Cyberball, which is based on social exclusion and causes social pain in people. They showed that there was no difference in oxytocin levels despite attachment representations. Similar OXT variations following social exclusion were detected in BPD patients with organized attachment as well as in those with unresolved attachment representations. However, OXT plasma levels were lower in the latter group (7).

When OXT plasma levels were directly compared between the BPD and HC groups following social exclusion, a significant difference was observed. BPD patients' OXT plasma levels tended to decrease, while HC patients tended to increase. OXT plasma levels were consistently lower in BPD patients than in HC.

Such results indicate that BPD and HC have distinct emotional reactions to social exclusion. In this particular situation, OXT release may encourage prosocial behavior and lessen social discomfort. This OXT response to social exclusion may be compromised in BPD patients, which may be related to their overall difficulty in mending damaged cooperation skills (7).

Interestingly, the OXT system grows as a result of experiences that occur during sensitive developmental periods, and it might be particularly affected by traumatic childhood experiences. Epigenetic modifications of genes implicated in OXT signaling may be involved in the mechanisms mediating the long-term influence of early adverse experiences on socio-behavioral outcomes.

On the one hand, "Low OXT state" could refer to a protective state where negative emotions are less perceived and social pain might be easier tolerated. In this special context, early childhood maltreatment and the formation of insecure attachment representations might be linked to the development of borderline personality disorder and may contribute to the symptoms of BPD behavior in adulthood (38).





3.3 Oxytocin as a treatment for BPD

The role of Oxytocin in the treatment of BPD is complex, ambivalent and still under investigation. Several studies have been conducted in the last years aiming to discover the therapeutic potential of this hormone for this specific disease.

Some studies demonstrated promising results for a possible treatment of some key symptoms of the BPD with Intranasally administration of Oxytocin.



3.3.1 Social threat

Oxytocin have an impact on social threat avoidance and in social threat hypersensitivity in subject affected by BPD, As attested by Schneider et al. (39) oxytocin normalizes the threat-avoidance behavior in patients with BPD by enhancing reaction times in affect-incongruent (approach angry and avoid happy faces) conditions. The results of the study by Bertsch et al. (40) showed beneficial effects from administration of oxytocin stressing a decreasing social threat hypersensitivity and reducing eventually anger and aggression in patients with BPD. Similarly, according to the results of the study by Brüne et al. (38) oxytocin modifies the avoidant response to social threat in BPD patients, probably lowering stress level and inhibiting social withdrawal from distressing social stimuli.




3.3.2 Stress reactivity

Patients diagnosed with borderline personality disorder often describe their lives as stressful and unpredictable. In the study by Simeon et al. (16) a single-dose OXT administration in a group of BPD patients attenuated dysphoric emotional response and lowered the cortisol response to stress. Lischke et al. (41) showed that oxytocin decreased amygdala and insula reactivity in BPD patients, suggesting that oxytocin may be capable of attenuating BPD patients’ stress and hypersensitivity for complex scenes, irrespective of their valence.




3.3.3 Empathy and approach motivation

Dysfunction of empathy and related processes in patients with BPD has been widely suggested. Domes et al. (42) give evidence of a beneficial effect of a single dose of oxytocin on affective empathy and approach motivation in women with BPD adapting their level of social functioning to healthy controls with important clinical implications for the future treatment of the disease.

Although promising results that can lead to further investigations on oxytocin as a possible treatment for BPD, OXT didn’t show an impact on other elements of the disease.




3.3.4 Nonverbal behavior

Nonverbal behavior consists of actions that can indicate an individual’s attitudes or feelings without speech. Nonverbal behavior can be apparent in facial expressions, gaze direction, interpersonal distance, posture and postural changes, and gestures. It serves several functions, including providing information to other people (if they can detect and understand the signals), regulating interactions among people, and revealing the degree of intimacy among them. Nonverbal behavior is often used synonymously with nonverbal communication, even though nonverbal actions are not always intended for, or understood by, other people.

Oxytocin seems to have a negative impact on nonverbal behavior, an important factor in interpersonal relationships.

Brüne et al. (43) analyzed the impact of OXT in modifying non-verbal signs in BPD patients and they didn’t find any positive change in their non-verbal communication after OXT administration. Instead, oxytocin acted in a pro-social way in clinically healthy subjects. Oxytocin administration seems also to worsen non-verbal synchrony in BPD patients, while OXT administration enhances non-verbal synchrony in mentally health subjects.




3.3.5 Mentalizing

Mentalizing -the accurate understanding of mental states- is a domain belonging to social cognition. Two types of mentalizing errors have been described: Hypo-mentalizing errors are simplistic interpretations of social cues, likely due to deficits in social information processing. Hyper-mentalizing errors are distorted misinterpretations of social cues, likely due to hypersensitivity to social stimuli. As demonstrated by the results of Fisher et al. (44) and Ha et al. (45) OXT doesn’t positively affect the hyper-mentalizing phenomenon in BPD patients; instead OXT seems to worsen it due to intensifying.




3.3.6 Trust and cooperation

Oxytocin, although it has been regarded colloquially as a prosocial hormone, has a trust-lowering effect in BPD, which was correlated with patients' history of childhood trauma (46). The study by Bartz et al. (18) highlights the effect on trust in BPD patients and agrees with previous studies that OXT does not uniformly facilitate trust and pro-social behavior in humans; in fact, OXT may impede trust and pro-social behavior depending on psychiatric diagnosis (e.g. BPD) and/or chronic interpersonal insecurities combined with situational factors that heighten those insecurities.




3.3.7 Cardiac alterations in BPD

Heart rate variability (HRV) is the physiological phenomenon of variation in intervals between heartbeats. It is measured by the variation in the beat-to-beat interval. HRV is related to emotional arousal and alterations of HRV is related to many psychiatric disorders.

Reduced heart variability (HRV) is associated with self-regulatory deficit in BPD. Back et al. (47) investigated the possibility of modification of HRV in the resting state of BPD patients by oxytocin. Their results showed OXT did not have a significant effect in the modification of the HRV. Furthermore,oxytocin administration, according to the study by Schmitz et al. (48), doesn’t modify heartbeat-evoked potentials (HEPs) as a marker of the cortical representation of cardiac signals in BPD.






4 Discussion

This is, to our knowledge, the first extensive review about the role of oxytocin in borderline personality disorder and its possible contribution as a treatment.

The interplay between maternal and infant oxytocin (OXT) systems highlight their crucial role in attachment development (5, 9–11). The quality of parental care is impacted, as it modulates a child's physiological and psychological infrastructures, potentially influencing gene expression. In patients with Borderline Personality Disorder (BPD), disruptions in the oxytocin system are implicated in attachment difficulties and resistance to compassion.

The findings suggest that attachment styles might be linked to oxytocin plasma levels, particularly in BPD patients. Those with anxious-avoidant attachment styles exhibit higher oxytocin levels compared to those with anxious-preoccupied styles. Furthermore, individuals with unresolved attachment representations show lower baseline oxytocin levels. This supports the hypotheses that oxytocin may play a role in susceptibility to rejection and avoidance behaviors, an epitome of BPD. Furthermore, early life stress, including maltreatment, can influence oxytocin levels and its receptor expression, potentially contributing to BPD development.

Therapeutically, the comprehension of the role of oxytocin in attachment and compassion could support interventions like Compassion-Focused Therapy (CFT). Addressing oxytocin-related deficits in BPD patients may be crucial for improving their responsiveness to compassionate care (5).

Moreover, oxytocin's influence on mother-child relationship underscores its importance in sensitive caregiving. BPD mothers show altered oxytocin and cortisol reactivity after interacting with their children, which may influence parent-child bonding.

Early life stress and genetic factors influence oxytocin levels and receptor expression, impacting BPD development (17, 22, 24–26, 29). Research suggests that childhood maltreatment may lead to oxytocin system alterations, contributing to BPD symptoms.

Genetic variations in the oxytocin receptor gene (OXTR) are linked to social and emotional skills, as well as psychopathology. Gender differences and gene-environment synergy further complicate the relationship between OXTR polymorphisms, childhood maltreatment, and BPD traits. The "threat hypersensitivity" core of BPD symptoms is associated with oxytocin deficiencies, affecting emotional regulation and social cognition. Research indicates correlations between oxytocin levels and emotional dysregulation, aggression, and interpersonal dysfunction in BPD patients.

Studies highlight oxytocin's modulation of stress reactivity, empathy, and approach motivation in BPD patients. However, oxytocin administration doesn't improve all BPD symptoms. It may exacerbate non-verbal communication deficits, hyper-mentalizing, and trust issues in BPD patients, potentially due to their history of childhood trauma.

The therapeutic potential of oxytocin for BPD is complex and varied. While some studies suggest benefits in reducing emotional dysregulation, aggression, and stress reactivity, others indicate no significant effects or even negative impacts on trust, empathy, and non-verbal behavior.




5 Conclusion

In conclusion, this comprehensive overview provides valuable insights into the intricate role of oxytocin in borderline personality disorder (BPD) and its potential as a treatment option.

Attachment styles appear to correlate with oxytocin plasma levels, particularly in BPD patients, suggesting a potential role for oxytocin in susceptibility to rejection and avoidance behaviors typical of this disorder. Moreover, early life stress, including maltreatment, can influence oxytocin levels and receptor expression, contributing to BPD development. Genetic polymorphisms in the oxytocin receptor gene (OXTR) make the relationship between oxytocin, childhood maltreatment, and BPD traits more complicated, suggesting a potential gene-environment interaction in BPD development.

From a therapeutic point of view, while studies indicate correlations between oxytocin levels and emotional dysregulation, aggression, and interpersonal dysfunction in BPD patients, the therapeutic promise of oxytocin for BPD remains challenging and varied. While some studies suggest benefits in reducing emotional dysregulation, aggression, and stress reactivity, others show no significant effects or even negative impacts on trust, empathy, and non-verbal behavior.

Overall, this review highlights the multifaceted nature of oxytocin's involvement in BPD and emphasizes the need for further research to clarify its therapeutic potential and mechanisms of action in treating BPD symptoms.
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