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Effects of Intranasal Oxytocin Across Various Depressive Disorders
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Objective Depression is a prevalent psychiatric disorder posing significant global public health challenges. Although traditional antide-
pressants are widely used, their full therapeutic effects typically require prolonged administration, which may compromise patient out-
comes. To enhance treatment efficacy and patient well-being, identifying rapidly acting and safe therapeutic agents is critical. Oxytocin, an
endocrine polypeptide hormone, has shown therapeutic potential in depression by modulating physiological, cognitive, and social behav-
iors via central and peripheral mechanisms.

Methods This review was conducted using the PubMed and Web of Science databases without time restrictions. It provides the first sys-
tematic synthesis of empirical evidence on the oxytocins therapeutic efficacy across depressive disorders, comprehensively describes its
potential neurobiological targets, and rigorously evaluates its therapeutic mechanisms. Data from randomized controlled trials were ana-
lyzed to assess the clinical feasibility and scientific validity of oxytocin.

Results Evidence from included studies suggested that oxytocin enhanced maternal perception of infants in females with postpartum
depression, although its impact on maternal mood was inconsistent. Oxytocin demonstrated efficacy as an adjunctive therapy to psycho-
therapy or pharmacotherapy in major depressive disorder and treatment-resistant depression. Additionally, studies identified sex differ-
ences in oxytocin’s antidepressant effects.

Conclusion The present study provides a comprehensive summary of oxytocin’s antidepressant effects, offers new insights into its use
for treating diverse subtypes of depression, and presents useful guidance for developing evidence-based depression treatment protocols.
Psychiatry Investig 2025;22(9):964-978
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INTRODUCTION

Rapid societal change is increasing mental pressure among
individuals, and leading to an increase in the prevalence of
depression worldwide."” The condition has a complex nature
and causes considerable suffering.’ Data from the Global Health
Data Exchange has shown that approximately 322 million in-
dividuals are affected by this condition worldwide. Prevalence
rates reach 5.02% and 5.71% in adults over 20 and 60 years
old, respectively.* Notably, the emergence of the novel coro-
navirus pandemic in 2019 triggered a significant increase in
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depression rates worldwide, posing a serious risk to public
health and resulting in significant economic consequences.’
This phenomenon may be attributed to the age of onset of de-
pression, which is typically between the ages of 20 and 60. As
the working population is largely made up of people in this
age group, the reduced ability to work greatly increases the fi-
nancial burden and leads to depression.”

Effective treatments aimed at shortening the duration of de-
pressive episodes (or preventing their onset) can significantly
reduce the overall burden of depression. Pharmacotherapy
and psychosocial interventions are the mainstays of treatment
for depression.® However, the significant individual variabili-
ty in pharmacotherapy increases therapeutic complexity, de-
lays the onset of action, and prolongs treatment duration.” In
addition, psychosocial interventions require sustained spe-
cialist involvement and impose substantial financial burdens
on patients. Given these challenges, new therapies are being
actively explored.

Several basic and clinical studies have shown that oxytocin
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exerts potential antidepressant effects.*” Oxytocin is a cyclic
peptide composed of nine amino acids. It is synthesized in the
paraventricular nucleus, supraoptic nucleus, and accessory
magnocellular nuclei of the hypothalamus. The majority of
oxytocin is secreted into the bloodstream through axonal re-
lease from the posterior pituitary.”® Oxytocin acts as a neuro-
modulator that affects multiple brain regions," including those
13,14 and anXlety
responses.”® Furthermore, oxytocin has been demonstrated to

involved in memory activity,'* social cognition,

promote prosocial behaviors,'® improve the ability to accept
empathy" and recognize emotions,' reciprocate trust among
group members,"” and increase the desire to share personal se-
crets."” It also enhances social bonding,” such as that between
parents and infants* and within marital relationships.?> Oxy-
tocin therapy may therefore potentially alleviate depressive
symptoms by positively influencing social interaction behav-
iors (such as promoting intimacy and enhancing empathy)
and regulating responses to stressors. Its effect on depressive
symptoms is currently being studied, and several clinical and
basic research studies have demonstrated its antidepressant
effects.*” In this context, low peripheral oxytocin levels have
been associated with depression,” and studies in mice* and
rats™ have demonstrated the antidepressant effects of oxytocin.
Other studies have shown that it can significantly reduce neg-
ative thoughts in affected patients® and offer benefits in those
with low mood.”

In recent years, a large number of randomized trials are in-
vestigating the potential antidepressant effect of oxytocin.
However, the types of depression targeted by oxytocin, spe-
cific strategies used, neural circuits involved, and overall ef-
fectiveness of these interventions have not been comprehen-
sively reviewed. To address this gap, we systematically analyzed
data from randomized trials and thoroughly reviewed studies
that used oxytocin to treat depression. Unlike prior reviews
that focused solely on a single depressive subtype, this study
dissects the differential effects of oxytocin across subtypes and
proposes subtype-specific treatment strategies. Additionally,
we comprehensively analyze the mechanisms underlying oxy-
tocins antidepressant effects, elucidating neurobiological path-

Table 1. Search strategy
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ways and offering insights into symptom alleviation. This study
also explores potential causes of subtype-specific variability in
efficacy. Lastly, based on sex differences in oxytocin’s effects
on healthy individuals and its differential impacts on emotion
recognition in depressed patients, we hypothesize that there
are sex differences in oxytocin's therapeutic efficacy.

METHODS

Literature search

The literature search was conducted by two authors in March
2024. A total of 273 articles were initially retrieved. Titles and
abstracts were read and 36 articles were read in full after re-
moving duplicate references. After further deleting literature
that does not meet the requirements, 15 articles pertaining to
oxytocin therapy in patients with depression were included in
the final systematic review.

The PubMed and Web of Science were searched without
year limitation for articles related to the use of oxytocin for de-
pression. The search was performed based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. The search was conducted in the data-
bases using Medical Subject Headings (MeSH) terms, entry
terms, and their combinations. Take “PubMed” as an example;
the retrieval formula is: (Oxytocin or Ocytocin or Syntocinon
or Pitocin) AND (Depression or Depressive Symptoms or De-
pressive Symptom or Symptom, Depressive or Emotional De-
pression or Depression, Emotional). More retrieval formulas
were shown in Table 1.

The references of the included studies were also searched to
further identify relevant references. This ensured the identifi-
cation of articles missed during the initial search. The PRIS-
MA flowchart of the selection process is shown in Figure 1.

Eligibility criteria

Studies were included if they met the following criteria: 1)
patients were diagnosed with depression according to inter-
nationally recognized diagnostic criteria; 2) the study was of
a randomized controlled design (case studies, though non-

Database

Search strategy

Records

PubMed

((((Oxytocin[MeSH Terms]) OR (Ocytocin[MeSH Terms])) OR (Syntocinon[MeSH Terms])) OR 55

(Pitocin[MeSH Terms])) AND ((((((Depression[MeSH Terms]) OR (Depressive Symptoms[MeSH
Terms])) OR (Depressive Symptom[MeSH Terms])) OR (Symptom, Depressive[MeSH Terms])) OR
(Emotional Depression[MeSH Terms])) OR (Depression, Emotional[MeSH Terms]))

Web of science

(TS=(Oxytocin) OR AB=(Oxytocin OR Ocytocin OR Syntocinon OR Pitocin)) AND (TS=(Depression) 219

OR AB=(Depression or Depressive Symptoms or Depressive Symptom or Symptom, Depressive or
Emotional Depression or Depression, Emotional)) AND (TS=(Randomized Controlled Trial) OR

AB=(Randomized or Random or Randomise))

www.psychiatryinvestigation.org 965



The Role of Intranasal Oxytocin in Depression

273 of records
identified through
database searching

4

243 of records after
duplicates removed

'

243 of records 207 of records
screened excluded

21 of full-text articles
excluded, with reasons
(includes non-single
articles assessed oxytocin intervention,
for eligibility non-intervention for
+ depression, non-exogenous
oxytocin intervention)

4
36 of full-text

15 of studies included
in quantitative
synthesis

Figure 1. Preferred Reporting Items for Systematic reviews and
Meta-Analyses flowchart of the selection process.

randomized, were included due to the significance of their
findings); 3) there were no restrictions on patient age, sex, race,
etc; 4) the intervention involved exogenous oxytocin or pla-
cebo and; 5) outcome data from oxytocin interventions were
available.

Studies were excluded if they met the following criteria: 1)
studies of non-depressed patients; 2) studies that did not re-
port sufficient outcome data; 3) non-exogenous oxytocin ad-
ministration; 4) studies focusing on endogenous oxytocin
levels without exogenous administration; and 5) letters, con-
ference papers, newspaper articles were not included.

Quality assessment

The tool recommended by the Cochrane Collaboration was
used to assess the risk of bias in the included studies. The tool
includes the judgments and the basis for each entry in the risk
of bias table. The following sources of bias were evaluated: 1)
random sequence generation (selection bias), 2) allocation
concealment (selection bias), 3) blinding of participants and
personnel (performance bias), 4) blinding of outcome assess-
ment (detection bias), 5) incomplete outcome data (attrition
bias), 6) selective reporting (reporting bias), and 7) other bias.
Each entry included an assessment of the risk of bias (low/
high/unclear). In this context, an unclear risk of bias indicates
a lack of information or uncertainty regarding potential bias.
The results of quality assessment of the included literature are
presented in Figure 2.

Data extraction
Fourteen studies that met the criteria were included in the
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Figure 2. Risk of bias assessment in the included studies.

analysis, examining the impact of oxytocin on individuals with
depression. These studies covered various types of depression,
including postpartum depression (PPD), major depressive dis-
order (MDD), persistent depressive disorder (PDD), and treat-
ment resistant depression (TRD). Information from the stud-
ies was collected in a standardized manner and organized in
an Excel spreadsheet, detailing study and sample characteris-
tics, interventions, controls, outcomes, and key results.

RESULTS

Research selection
In this systematic review, a total of 424 participants were
included, with 6 studies involving 195 PPD patients. Among



them, 4 studies diagnosed patients based on the Edinburgh
Postnatal Depression Scale (EPDS),**** while the other two
studies diagnosed patients based on BecKs criteria scale and
the Diagnostic and Statistical Manual of Mental Disorders
(DSM).** The primary attributes of the PPD patients includ-
ed in the study are detailed in Table 2.

The identification of MDD in the participants of the re-
search was determined using a combination of diagnostic
tools, including the DSM-IV Axis I Disorders, Antidepressant
Treatment History Form®'; Mini International Neuropsychi-
atric Interview (MINI), validation from the patients’ health-
care providers®’; Beck Depression Inventory®; Structured
Clinical Interview for DSM-IV-TR (SCID), Inventory of De-
pressive Symptomatology-Clinician Rated (IDS-C),** and
Hamilton Depression Rating Scale (HDRS).** The essential
attributes of the individuals diagnosed with MDD are out-
lined in Table 3.

Two studies on patients with PDD were diagnosed based on
the International Statistical Classification of Diseases and Re-
lated Health Problems 10th Revision® and DSM-V? criteria
and the main characteristics of the included PDD patients are
shown in Table 4.

A study on TRD utilized diagnostic criteria from the DSM-
IV, MINT, and the 17-item HDRS (HDRS-17).% Table 5 pres-
ents the key characteristics of the patients with TRD included
in the study.

M Wang et al.

Different types of depression treated with oxytocin
intervention

Oxytocin intervention for PPD

PPD is a multifaceted and multifactorial disorder that not
only affects postpartum females but also has significant impli-
cations for the entire family and society at large. PPD is fre-
quently overlooked in the general population,” with its oc-
currence rising each decade.* The worldwide prevalence of
PPD in new mothers stands at 17.7%.* Additionally, mothers
experiencing PPD may impact their children’s emotional and
executive capabilities from infancy through later childhood.***
Previous studies have indicated that oxytocin has a beneficial
influence on parental behavior.* The characteristics of the oxy-
tocin intervention trials are shown in Table 2. Females suffer-
ing from PPD exhibit reduced sensitivity to infant cues,* an
increased risk of neglecting their babies, and (in severe cases)
may adopt aggressive parenting styles.® Research suggests that
oxytocin can enhance protective behaviors toward offspring
in females with PPD. Mah et al.” conducted research explored
whether intranasal oxytocin administration would increase
the protective behaviors of PPD mothers towards their chil-
dren. The results showed that under the influence of oxytocin,
mothers exhibited enhanced protective responses towards in-
fants when in the company of strangers (p=0.036). Mah et al.*®
also found that PPD patients receiving oxytocin treatment
perceived infant crying as a more urgent event (p=0.04) and
were likely to adopt stricter parenting practices (p=0.03). This
suggests that oxytocin has a significant impact on the urgency

Table 2. Characteristics of randomized controlled trials evaluating the effect of intranasal oxytocin in patients with PPD

Study Study Randomized Age Dose Intervention Outcome
design Oxytocin Con (meanSD, yr) (I0) (min) measures
Mah et al.”? Crossover 13 12 28.24+5.93 24 4 SAM, COWAT,
post-treatment FMSS,
Mah et al. Crossover ~ Roughly Roughly 26.50+4.71 24 55 ESP
halfof 16 ~ halfof 16 post-treatment
Clarici et al.* Parallel 5 11 36.5+5.6 16 for 3 mon+ End of EPDS, HDRS,
psychological treatment ANPS, SWAP
psychodynamic
Mah et al*® Crossover ~ Roughly Roughly 28.24+5.93 24 30-50 Maternal
halfof25  halfof25 post-treatment  sensitivity cry
paradigm
Donadon et al.?® Crossover 20 35 PPD: 27.4+6.4, 24 30 FER, PNTQ
Con: 28.1+6.4 post-treatment
Lindley Crossover 26 32 33.62+4.48 24 35-45 PANAS, EPDS

Baron-Cohen et al.”’

post-treatment

PPD, postpartum depression; Con, controls; SD, standard deviation; SAM, Self-Assessment Manikin; COWAT, Controlled Oral Word Asso-
ciation Test; FMSS, Five Minute Speech Sample; ESP, Enthusiastic Stranger Paradigm; PANAS, Positive and Negative Affective Scales; EPDS,
Edinburgh Postnatal Depression Scale; HDRS, Hamilton Depression Rating Scale; ANPS, Affective Neuroscience Personality Scales; SWAP,
Shedler-Westen Assessment Procedure; FER, facial emotion recognition; PNTQ, Postnatal Negative Thoughts Questionnaire.
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Table 3. Characteristics of randomized controlled trials evaluating the effect of intranasal oxytocin in patients with major disorder
Study

Randomized

Study . . Age (yr) Dose Intervention Outcome measures
design oxytocin, control
Pincus et al.*! Crossover 17 35.50+10.62 401U 10 min fMRI, speed of
post-treatment reaction time
Scantamburlo etal.®®  Single-group 1 38 16 IU+20 mg End of Ham-D, STAI-A,
escitalopram after treatment Q-LES-Q
1 wk 36 IU+20 mg
escitalopram
MacDonald et al.** Crossover 17 43.65+12.20 401U 50 min Vital signs,
post-treatment salivary cortisol,
PANAS, STAI, RMET
Boyle et al.” Crossover 19 24.44+4.27 2410 30 min Eye tracking
post-treatment
Ellenbogen et al.** Crossover 23 272454 2410 30 min IDS-C
post-treatment
Maoz et al.” Randomized 28,28 44.74+17.36 32 IU+treated 4wk HAM-D, STAI,
controlled 0Q-45,HSCL-11, SAI

STAI-A, Spielberger State-Anxiety Inventory; RMET, Reading the Mind in the Eyes Test; STAI, State-Trait Anxiety Inventory; PANAS, Positive
and Negative Affective Scales; IDS-C, Inventory of Depressive Symptomatology-Clinician Rated; HAM-D, Hamilton Rating Scale for Depres-
sion; Q-LES-Q, Quality of Life Enjoyment and Satisfaction Questionnaire; OQ-45, The Outcome Questionnaire-45; HSCL-11, The Hopkins
Symptom Checklist-short form scale; SAI, The Session Alliance Inventory.

Table 4. Characteristics of randomized controlled trials evaluating the effect of intranasal oxytocin in patients with chronic depression disorders

Study Study design Randomized OT, Age Dose (IU) Interv?ntion Outcome measures
control (mean=SD, yr) (min)
Domes et al.* Parallel 22,21 OT:46.7+11.1, 24 60 post-treatment Reaction time,
Pla: 47.2+9.0 attentional bias
Vehlen et al.” Crossover 20,19 PDDor: 45.6+11.8, 24 45 post-treatment FER

PDDpy.: 47.949.7

OT, oxytocin; Pla, placebo; PDDor, persistent depressed patients in the oxytocin group; PDDpy, persistent depressed patients in the placebo
group; FER, facial emotion recognition.

Table 5. Characteristics of randomized controlled trials evaluating the effect of intranasal oxytocin in patients with treatment-resistant de-
pression

Randomized Out
Study Study design an .omlze Age (mean=SD, yr) Dose Intervention Heome
oxytocin, control measures
Scantamburlo Single-group 14 Females: 48.5+13.9, 16 IU+40 mg 4wk HDRS-17, STAI-A,
etal® males: 44.75+9.1 of escitalopram CGI-S, Q-LES-Q

HDRS-17, 17-item Hamilton Depression Rating Scale; STAI-A, Spielberger State-Anxiety Inventory; CGI-S, Clinical Global Impressions Se-
verity of Illness scale; Q-LES-Q, Quality of Life Enjoyment and Satisfaction Questionnaire.

perception and caregiving strategies of mothers with PPD. placebo group, the oxytocin group showed a significant reduc-

Negative thoughts are considered a hallmark of depression. tion in the frequency of negative thoughts (factor baby-related

Research has found that oxytocin can reduce negative thoughts
in mothers with PPD. Donadon et al.*®
ized double-blind crossover trial evaluated the effects of oxy-
tocin on facial emotion recognition (FER) and negative thoughts
in mothers with PPD. Participants received 24 IU of oxytocin
or a placebo. The results indicated that mothers with PPD had
more negative thoughts compared to healthy mothers, but
there were no significant differences in FER. Compared to the

conducted a random-
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and motherhood negative thoughts: PNTQ-BRM-NT; oxyto-
cin: 5.33+4.43; placebo: 2.13+6.13; p=0.02). This suggests that
oxytocin may have a positive impact on maternal affiliative
behavior, maternal care, and mother-infant interactions, poten-
tially reducing the negative effects of PPD on infant development.

Additionally, the effects of oxytocin on mood in PPD pa-
tients are contradictory. Mah et al.”® conducted a randomized
double-blind within-subject clinical trial to investigate the



impact of intranasal oxytocin administration on emotional ex-
pressions related to sensitive parenting. The study involved 25
PPD participants randomly assigned to receive either 24 IU
of oxytocin or a placebo. The findings indicated that partici-
pants exhibited heightened sadness following oxytocin inter-
vention (p=0.01) and reported more frequent initial difficul-
ties in engaging with their infants (p=0.038). Nevertheless, the
nature of their bond with the infants was more favorable (p=
0.036), and it did influence their perception of the relation-
ship with their babies. Similarly, Lindley Baron-Cohen et al.”
conducted a randomized double-blind within-subject cross-
over trial investigated the impact of oxytocin on negative mood
in mothers with PPD. Participants received 24 IU of oxytocin
or a placebo, and their mood was assessed using the Positive
and Negative Affect Scale at baseline and post-intervention.
The results showed that negative mood was significantly high-
er in PPD patients compared to the control group (p<0.002).
Although oxytocin did not significantly affect the mood of PPD
patients, it significantly reduced negative mood in the control
group (baseline: 11.64+1.81, placebo: 11.28+2.04, oxytocin:
10.69+1.40). Notably, oxytocin significantly alleviated negative
mood in PPD patients with moderate EPDS scores, implying
therapeutic potential for moderate sub-clinical levels of PPD.

Beyond core mood disorders, PPD may involve narcissis-
tic affective dysregulation, while oxytocin intervention can
modulate this type of affective disturbance. Clarici et al.** con-
ducted a randomized double-blind study evaluated the po-
tential therapeutic effects of oxytocin on PPD. Sixteen patients
received either 16 IU of oxytocin (n=5) or a placebo (n=11)
daily and short-term psychodynamic psychotherapy for 12
weeks. The results indicated no significant differences in de-
pressive symptoms between the oxytocin and placebo groups
(change in EPDS scores before and after administration: oxy-
tocin group=3.4, placebo group=3.93). However, patients treat-
ed with oxytocin showed a significant reduction in narcissistic
traits (p=0.006), suggesting that oxytocin may help ameliorate
narcissistic affective imbalance in patients with PPD. The above-
mentioned studies indicate that oxytocin may improve PPD
patients’ perception of infants and ameliorate egocentric-nar-
cissistic affective imbalances, rather than directly alleviating
depressive symptoms.

However, contradictions persist regarding its efficacy in
mood management among females with PPD. Future studies
should consider oxytocin as an adjunctive therapy for PPD.
To establish robust clinical evidence, research should employ
larger, multi-center cohorts. The study protocol should in-
clude standardized dose-response evaluations, encompassing
various oxytocin concentrations and administration regimens.
Additionally, comprehensive assessment protocols should be
implemented, incorporating validated psychometric scales and

M Wang et al.

biochemical markers. The multimodal integration of advanced
neuroimaging techniques, e.g., functional magnetic resonance
imaging (fMRI) and positron emission tomography (PET),
could elucidate the neurobiological mechanisms underlying
oxytocins potential therapeutic effects in PPD pathophysiology.

Oxvytocin intervention for MDD

The core symptoms of MDD include persistent depressive
mood, anhedonia, fatigue, and difficulty concentrating.*® Ad-
ditionally, depression leads to impaired mentalization,* char-
acterized by abnormal neural activity in ventral limbic and
paralimbic regions, which are critically involved in the develop-
ment of socio-cognitive abilities.” Although existing therapies
are effective for some patients in the short term,”" approximate-
ly 40%-50% of patients discontinue treatment prematurely
due to poor efficacy or adverse effects or experience incomplete
symptom remission in the later stages of treatment.” Further-
more, the relapse rate for patients with MDD is high within 1 to
2 years of treatment,” and even after symptom remission, im-
pairments in psychosocial functioning may persist.* Oxytocin
could be a potential treatment modality for MDD. The charac-
teristics of the oxytocin intervention trials are shown in Table 3.

Oxytocin, whether used as psychotherapy or as an adjunct
to antidepressant medication, can alleviate the severity of de-
pression in MDD patients without borderline personality
disorder (BPD).

MacDonald et al.*” randomized double-blind crossover trial
aimed to evaluate whether oxytocin enhances the efficacy of
psychotherapy. The study included 17 adult patients with MDD
who received 40 IU of intranasal oxytocin or placebo before
psychotherapy, followed by the Reading the Mind in the Eyes
Test (RMET) after the treatment sessions. The results indicat-
ed that the oxytocin group had a significantly higher number
of correct interpretations on the RMET compared to the pla-
cebo group (oxytocin group: 29.29+3, placebo group: 26.76+
5; p=0.046), with the percentage of correct responses increas-
ing from 74.3% in the placebo group to 81.4% in the oxytocin
group.

To investigate the role of oxytocin in modulating neural ac-
tivity in MDD patients and its association with mental attri-
bution of others” psychological states, Pincus et al.*! conduct-
ed a randomized double-blind crossover trial comparing 8
MDD patients and 9 healthy controls. Participants received
40 IU intranasal oxytocin or placebo before undergoing the
RMET. The results indicated that oxytocin slowed reaction
time in the healthy control group (pre-oxytocin: 4,198.5+
1,728.6 ms; post-oxytocin: 4,222.8+1,293 ms), while it accel-
erated reaction time in the depressed group (pre-oxytocin:
4,201.6+1,169.3 ms; post-oxytocin: 4,119.8+1,297.2 ms). Fur-
thermore, oxytocin increased the accuracy of responses in the

www.psychiatryinvestigation.org 969
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depressive group (pre-oxytocin: 67%; post-oxytocin: 70.6%),
consistent with findings from other studies.”

Ellenbogen et al.** randomized double-blind placebo-con-
trolled trial aimed to evaluate whether oxytocin enhancement
could improve the efficacy of psychotherapy for MDD. In the
study, 23 patients with MDD were divided into two groups:
12 patients received interpersonal psychotherapy (IPT) com-
bined with 24 IU of oxytocin. In comparison, 11 patients re-
ceived IPT combined with 24 IU of placebo. The efficacy of
the interventions was assessed using the IDS-C. The results
indicated that oxytocin significantly reduced the severity of
depression in patients with MDD (pre-oxytocin: 32.8+11.5,
post-oxytocin: 7.2+6.6).

Maoz et al.*® conducted a randomized controlled trial to
compare the efficacy of intranasal oxytocin between MDD
patients with and without BPD. The study enrolled 58 partic-
ipants (BPD: n=35; non-BPD: n=23). Patients were random-
ly assigned and underwent double-blind treatment (Noxytocin:
BPD [n=17], non-BPD [n=12]; Njicebo: BPD [n=18], non-BPD
[n=11]) to receive either 32 IU of oxytocin per day or a place-
bo, which was used to adjunct the hospital’s in-ward treatment
2-3 times per week (pharmacotherapy, group therapy and in-
dividual psychotherapy) for 4 weeks. The results demonstrat-
ed that MDD patients without BPD exhibited significantly
greater improvement following oxytocin treatment (p=0.001),
whereas those with BPD showed no statistically significant
improvement (p=0.76). Consistent findings were observed
on the Hopkins Symptom Checklist: non-BPD patients dis-
played marked improvement compared to the placebo group
(p=0.0009), while BPD patients showed no significant im-
provement (p=0.55).

Scantamburlo et al.” pioneered the use of oxytocin as an
adjunctive therapy for MDD. Their case report documented
a male patient with a 15-year MDD history who received 16
IU intranasal oxytocin combined with 20 mg escitalopram.
Within 1 week, clinical assessments revealed that his HDRS
score decreased from 17 to 11, and his Spielberger State- Anx-
iety Inventory (STAI-A) score decreased from 57 to 49. Upon
discontinuation of intranasal oxytocin for one week, the pa-
tient’s condition deteriorated. Subsequently, he was treated
with 36 IU of intranasal oxytocin daily alongside 20 mg of es-
citalopram. After 1 week, his HDRS score further decreased
to 5, and his STAI-A score decreased to 48. This suggests that
oxytocin may be an adjunct to antidepressant medication for
the improvement of mood and anxiety symptoms in patients
with MDD.

Moreover, patients with MDD exhibit impairments in cer-
tain domains of social cognition, such as emotion recognition.
These deficits may contribute to interpersonal difficulties.*
Oxytocin administration improves emotional recognition ca-
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pacity in individuals with MDD, consequently ameliorating
social cognitive functioning. Boyle et al.” randomized dou-
ble-blind placebo-controlled trial aimed to examine the effects
of intranasal oxytocin on selective attention to emotional fa-
cial expressions and facial features, as well as to determine
whether depressive symptoms are associated with heightened
sensitivity to oxytocin, relative to placebo. In this study, 19 pa-
tients with MDD received either 24 IU of intranasal oxytocin
or placebo, followed by two eye-tracking tasks. The results in-
dicated that male patients with depression were more sensi-
tive to oxytocin, showing a significant increase in attention to
the mouth regions of surprised and happy facial expressions
and a decrease in overall attention to angry expressions, where-
as female patients exhibited an increase in overall attention to
angry expressions following oxytocin administration.

Emerging evidence positions oxytocin as a promising neu-
romodulator, with these collective findings providing an em-
pirical foundation for novel therapeutic development in MDD.
Future research should adopt a multidimensional approach
to investigate oxytocins therapeutic potential in MDD. Treat-
ment protocols should be tailored according to critical clini-
cal variables, such as disease duration, medication history,
psychosocial stress levels, and sex differences. A comprehen-
sive research framework should integrate advanced neuro-
imaging techniques (e.g., fMRI) with standardized behavioral
assessments to elucidate the neural mechanisms underlying
oxytocin’s antidepressant effects. This multimodal approach
will allow researchers to establish dose-response relationships,
identify optimal treatment windows, and develop personal-
ized therapeutic strategies for MDD patients.

Oxytocin intervention for PDD

PDD refers to a mental disorder characterized by depres-
sive symptoms persisting for more than two years, with symp-
tom-free periods lasting no longer than two months.” Com-
pared to episodic depression, PDD exhibits more severe
psychopathological features,” including higher rates of psy-
chiatric and somatic comorbidity, more profound impairments
in social-cognitive functioning, and an increased frequency
of suicide attempts.” Simultaneously, studies have shown that
intranasal administration of oxytocin can enhance social-cog-
nitive functioning in patients with depression.” The character-
istics of the oxytocin intervention trials are shown in Table 4.

Oxytocin has shown positive effects in modulating atten-
tional allocation in patients with PDD. Domes et al.”* con-
ducted a randomized, double-blind, placebo-controlled trial
to investigate whether oxytocin modulates attentional biases
toward threatening social cues (angry faces) and prosocial
cues (happy faces) in patients with PDD. The study included
22 patients who received intranasal oxytocin at a dose of 24



IU and 21 patients who received an equivalent dose of place-
bo, followed by a dot-probe task. The results indicated that pa-
tients receiving oxytocin treatment exhibited increased atten-
tional bias toward the eye region of positive facial expressions,
reduced allocation of attention toward aversive social cues (p=
0.046), and an increased and longer duration of adherence to
positive social cues (p=0.046), revealing the potential role of
oxytocin in social perception and positive social interactions.

Beyond attentional modulation, oxytocin may directly in-
fluence social perception. In a randomized placebo-controlled
trial by Vehlen et al.,”” researchers evaluated the effects of a
single oxytocin dose on gaze preferences using remote eye-
tracking during a FER task in patients with PDD. The study
included 39 patients and 19 healthy controls. Twenty patients
received 24 TU of oxytocin, and 19 received an equivalent pla-
cebo dose. The healthy control group did not receive any treat-
ment. The FER was conducted 45 minutes post-administra-
tion. The results showed that patients with PDD retained basic
FER and that oxytocin treatment had no effect on emotion
recognition (p=0.736). However, oxytocin significantly reduced
the avoidance of eye gaze during happy facial expressions (p=
0.042). This compensatory effect suggests that oxytocin may
act as a modulator of social perception by enhancing attention
to positive social cues, thereby facilitating social interactions.

Collectively, these studies demonstrate that oxytocin has
shown positive effects in modulating social perception, atten-
tional allocation, and emotion recognition in patients with
PDD. However, future research should investigate the effects
of varying oxytocin doses and long-term administration ef-
fects of oxytocin in PDD, as well as incorporate broader out-
come measures (e.g., neural correlates or long-term behavior-
al changes) to fully elucidate its therapeutic potential.

Oxvytocin intervention for TRD

TRD is defined as a lack of response to two different class-
es of major antidepressants at their maximum recommended
doses, with symptoms persisting for at least two years. Scan-
tamburlo et al.”® conducted an open-label study to investigate
oxytocin as an adjunctive treatment for antidepressant thera-
py. The characteristics of the oxytocin intervention trials are
shown in Table 5.

The study included 14 patients with an HDRS-17 score of
at least 17, who did not respond to 40 mg of escitalopram over
8 weeks. These patients subsequently received a daily dose of
16 IU intranasal oxytocin for 4 consecutive weeks. Outcome
measures included the HDRS-17, STAI-A, Clinical Global
Impressions Severity of Illness scale (CGI-S), and the Quality
of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q).
The results demonstrated significant differences in the scores
of these scales between day 1 and day 28 of treatment (HDRS,
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p<0.01; STAI-A, p=0.04; CGI-S, p<0.01; Q-LES-Q, p=0.014),
with the CGI-S score decreasing from 4.3 (standard deviation
[SD]=0.95) to 2 (SD=1.5), indicating that oxytocin can serve
as an adjunctive treatment for antidepressant therapy in TRD.

As mentioned above, future research should further ex-
plore these directions through large-sample randomized con-
trolled trials to validate the efficacy of exogenous oxytocin as
an adjunct to neuromodulation techniques, particularly its
synergistic effects with repetitive transcranial magnetic stim-
ulation (rTMS). Building upon prior findings that rTMS alle-
viates TRD,* the integration of oxytocin as an adjunct therapy
warrants further exploration through controlled trials. Addi-
tionally, rigorous control of variables such as sex, baseline oxy-
tocin concentrations, depression severity, and oxytocin dos-
age is essential. Subgroup analyses should be utilized to identify
predictors of treatment response and optimize personalized
protocols.

Intervention mechanism

The antidepressant effects of oxytocin may involve the hy-
pothalamic-pituitary-adrenal (HPA) axis, raphe nuclei-nucle-
us accumbens septi pathway, amygdala-hippocampal network,
anti-inflammatory and antioxidative pathways, and genetic
polymorphisms. The antidepressant mechanisms of these
pathways and factors are described in detail below.

HPA

The hypothalamic-pituitary system represents one of the
targets in the treatment of depression. In this context, abnor-
mal activation of the hypothalamus and its downstream neu-
roendocrine pathways is widely recognized as the ultimate
common mechanism in the pathogenesis of depression.®' In
particular, hyperactivation of the HPA axis is a risk factor for
the development of depression.®” The hormones released by
the hypothalamus, pituitary, and adrenal glands include corti-
cotropin-releasing factor, adrenocorticotropic hormone, and
cortisol, respectively. The elevation of hormone levels in the
plasma or body fluids represents one of the most common
neurobiological manifestations in patients with depression.®®
Oxytocin may regulate the emotional function of the hypo-
thalamus,* and may also regulate the stress response by re-
ducing HPA axis activity.*® In this context, the inhibition of
oxytocin signaling in the hypothalamic paraventricular and
dorsal raphe nuclei leads to an increase in symptoms of PPD.%
This suggests that decreased levels of oxytocin may lead to dys-
regulation of the HPA system and that oxytocin may regulate
depressive symptoms by influencing HPA axis function.

Raphe nuclei-nucleus accumbens septi pathway
The raphe nuclei-nucleus accumbens septi pathway repre-
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sents another target in the treatment of depression. The mono-
amine transmitter hypothesis suggests that depressive symp-
toms are caused by an imbalance of monoamine transmitters
in the brain.¥” The nucleus accumbens septi contains several
monoamine neurotransmitters including serotonin (5-HT)
and dopamine, which play important roles in emotion and
motor regulation. Previous studies have shown that the neu-
ral mechanisms of social reward require co-regulation of oxy-
tocin and 5-HT in the nucleus accumbens septi.® As anhe-
donia or lack of desire for reward, is a hallmark of individuals
with depression, the nucleus accumbens septi in these cases
is likely to demonstrate an imbalance between oxytocin and
5-HT. In this context, oxytocin can modulate 5-HT release by
directly activating oxytocin receptors (OXTR) on 5-HTergic
neurons in the nucleus accumbens septi.%

As this nucleus receives projections from 5-HTergic fibers
of the midbrain raphe nucleus,” the raphe nuclei nucleus ac-
cumbens septi pathway is likely to be one of the brain networks
that are targeted by oxytocin during alleviation of depressive

symptoms.

Amygdala-hippocampal network

The amygdala-hippocampal network is yet another target
for the treatment of depression, as it is linked to negative emo-
tional memory bias which is observed in depression.”! Inter-
ventions that weaken negative memories and strengthen posi-
tive ones are therefore likely to be beneficial in the treatment
of depression. Notably, studies have found that the volumes of
the amygdala and hippocampus correlate negatively with de-
pressive symptoms’>” and that chemogenetic-specific activa-
tion of neural circuits that extend from the posterior part of
the basolateral amygdala to the CA1 area of the ventral hip-
pocampus significantly attenuate depressive-like behaviors
induced by chronic unpredictable mild stress.” This suggests
that structural and functional changes in these two brain re-
gions are related to the occurrence of depression. Oxytocin,
however, specifically regulates human emotion-processing
networks in brain regions centered on the amygdala” and di-
rectly affects neuroplasticity in hippocampal brain regions,
thereby ameliorating depressive symptoms.”® The amygdala-
hippocampal emotional memory network may therefore rep-
resent one of the target brain networks via which oxytocin ex-
erts antidepressant effects.

Anti-inflammatory and antioxidant effects of oxytocin
Neuroinflammation is an intrinsic immune response of the
central nervous system. It is characterized by microglial acti-
vation and is accompanied by astrocyte activation and in-
creased levels of inflammatory mediators.”” Research indi-
cates the presence of prominent signs of neuroinflammation
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in patients with depression; this is mediated via microglial ac-
tivation in relevant brain regions.”® Notably; studies have shown
levels of inflammatory markers to be higher in untreated pa-
tients with depression, and antidepressant treatment may exert
its effects by increasing levels of anti-inflammatory cytokines.”
Pretreatment with oxytocin significantly inhibits lipopolysac-
charide-induced microglial activation and reduces levels of
pro-inflammatory mediators. The effect may be attributed to
the blocking of microglial extracellular signal-regulated ki-
nase and p38 phosphorylation by oxytocin.*

Findings from studies suggest that depression is often asso-
ciated with oxidative damage and an impairment in antioxi-
dant systems.*" Oxidative stress is believed to result from an
imbalance between the oxidative and antioxidant systems.*
In this context, mitochondria are a major target of stress, and
abnormal mitochondrial function triggers the onset of im-
mune-inflammatory responses in the brain.* Studies have
shown that neonatal maternal separation can lead to abnor-
mal mitochondrial function in the hippocampus and trigger
an inflammatory response. Adult male mice have also been
found to demonstrate obvious depressive behavior after ma-
ternal separation. Notably, the administration of intranasal
oxytocin has been found to improve mitochondrial function
and reduce hippocampal expression of immunoinflammatory
genes, which reduce depressive-like behavior during forced
swim, open field, and sucrose preference tests.

Genetic polymorphisms in oxytocin

Research indicates that the A allele of the OXTR rs53576 is
associated with higher levels of suicide attempts.* Kushner et
al® reported that a single nucleotide polymorphism (rs53576)
in the OXTR gene mitigated the severity of depression. Simi-
larly, Thompson et al.*® demonstrated a significant association
between depressive symptom levels and OXTR genotypes in
adolescent females with depression. Adolescents carrying at
least one A allele of the OXTR rs53576 polymorphism and a
history of early maternal separation exhibited more severe de-
pressive symptoms during adolescence. The OXTR rs53576
polymorphism also correlates with variations in maternal
sensitivity and depressive symptoms.”” Epigenetic studies have
further revealed that methylation levels of OXTR exon 1 are
linked to depression, with decreased methylation leading to
altered or reduced OXTR expression.” These findings suggest
that depression may downregulate OXTR levels, thereby in-
hibiting the oxytocin signaling pathway.

The potential targets involved in oxytocin’s antidepressant
effects are illustrated in Figure 3. The identification of these
targets provides new perspectives for biological interventions
in depression.



M Wang et al.

A
/\ Stress | Hypothalamus
. Corticotropin-
N e releasing 4
oxytocin | “7 i Hormone
Hypophysis
Amygdala . N Negative
Hippocampus  Adrenocorticot- ; feedback

! ropic Hormone °
Median Raphe nuclei

/ Adrenal Gland

g A
't Cortisol |

\
— 5-HT neurons 1 increase l decrease

Figure 3. The relevant targets of oxytocins antidepressant effects. The colours of the brain regions in the figure remain consistent. The pro-
cess of activation of the hypothalamic-pituitary-adrenal (HPA) axis is indicated by the green dashed arrow. When the brain is stimulated by
stress, the hypothalamus begins to secrete corticotropin-releasing hormone (CRF), which in turn stimulates the pituitary gland, which releas-
es adrenocorticotropic hormone (ACTH) from the anterior pituitary gland. ACTH then stimulates the adrenal cortex, which in turn releases
cortisol. Stress causes hyperactivation of the HPA axis. The red dashed arrow illustrates the process by which oxytocin attenuates HPA axis
activity and thereby regulates the stress response. Oxytocin acts as an antidepressant by down-regulating the CRF, which reduces stimula-
tion of the pituitary gland, leading to a decrease in ACTH and cortisol secretion.

DISCUSSION In intervention studies on MDD, oxytocin primarily serves
as an adjunctive treatment and demonstrates significant effi-
The detrimental impact of depression on human well-being cacy. This is evident in the significantly increased accuracy of
is undeniable. People suffering from depression are in urgent emotional recognition,” enhanced attention to positive expres-
need of appropriate therapeutic interventions to alleviate their sions,” and reduced severity of depression.”* Oxytocin nota-
suffering. This review provides novel clinical insights into the bly improves depressive mood and anxiety in MDD patients.”
treatment modalities for depression. The review included a It is noteworthy that the effectiveness of oxytocin intervention
total of 15 studies: 6 on PPD, 6 on MDD, 2 on PDD, and 1 on in MDD shows sex differences, with males being more respon-
TRD. Despite 2 studies lacking randomized controlled de- sive to oxytocin.
signs,”™® their findings were still considered valuable and thus Previous studies have demonstrated sex differences in the
included in this systematic review. response to oxytocin among healthy populations. For in-
A growing body of evidence suggests that oxytocin is asso- stance, intranasal oxytocin administration was found to en-
ciated with PPD. Females with lower levels of oxytocin are hance trust in males but reduce trust in females during a trust
more susceptible to developing PPD.¥ In PPD research, four game.” In a one-shot ultimatum game, oxytocin was found to
studies have indicated that oxytocin can modulate the emo- reduce aggression in males, whereas no such effect was ob-
tions of PPD patients, but the results are inconsistent. Two served in females.”’ Compared to placebo, oxytocin consistent-
studies showed that oxytocin could reduce negative thoughts ly attenuated brain activity in response to negative emotions
in patients,**”” while one study suggested that oxytocin might in males, whereas it enhanced such activity in females.” The
worsen mood in PPD patients.” Three studies suggested that present study revealed sex differences in the modulation of
oxytocin improved the relationship between PPD females and mood recognition by oxytocin in depressed patients. Specifi-
their infants,**** but research also indicated that oxytocin did cally, compared to females, males with depressive symptoms
not affect FER* and sensitivity to infant interactions.”® The showed increased attention to happy faces and decreased at-
results of the study demonstrated that oxytocin improved ma- tention to negative facial expressions following intranasal oxy-
ternal perception of their infants and enhanced paternal stim- tocin administration, suggesting greater oxytocin sensitivity
ulating parenting.* The hypothesis that the combined use of in males.” This aligns with previous evidence.”” However, pre-
oxytocin by parents may be more beneficial to the healthy de- vious studies have not systematically investigated the precise
velopment of their offspring than oxytocin use by mothers sex differences in the antidepressant effects of oxytocin in de-
alone was also put forward. This hypothesis could be investi- pressed patients. In particular, one study reported sex differ-
gated further in future research. ences in the efficacy of oxytocin as an adjunctive treatment for
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severe mental illness, with females showing a significant re-
duction in depressive symptoms, whereas males showed no
improvement.” Currently, research investigating sex differ-
ences in response to intranasal oxytocin administration in de-
pressed patients is relatively limited. Given the variability in re-
sponses to oxytocin administration during mood recognition
tasks between healthy individuals and patients with depres-
sion, future studies should prioritize balanced sex representa-
tion in sample sizes and integrate multidisciplinary approach-
es, including neuroimaging and molecular biology, to further
elucidate the antidepressant effects of oxytocin and the under-
lying mechanisms of sex differences.

Patients diagnosed with depression who demonstrate sex
disparities in emotion recognition subsequent to oxytocin ad-
ministration may be attributable to alterations in amygdala
activation levels following intranasal oxytocin administration.
Several studies indicate that in males, oxytocin reduces amyg-
dala activity in response to negative social cues and enhances
amygdala activity as well as functional connectivity between
the amygdala and other regions of the social salience network
in response to positive social cues.” In studies involving exog-
enous oxytocin among females, results are varied: some stud-
ies indicate no reduction in amygdala activity in response to
negative social cues,” others show increased amygdala activa-
tion to threatening social cues,” and some demonstrate de-
creased functional connectivity between the amygdala and
other regions of the social salience network following negative
social interactions.” Therefore, the hypothesis posits that oxy-
tocin enhances the reward value or salience of positive social
interactions and reduces the stress response to negative inter-
actions in males while diminishing the reward value or sa-
lience of positive social interactions in females.” The sex dif-
ferences in these neural responses may explain why there are
variations in the therapeutic effects of oxytocin between male
and female participants.

PDD is primarily characterized by impaired social cogni-
tive functioning, and oxytocin therapy may have a protective
effect against relapse by redirecting attention from negative to
positive social cues.'” This indicates that oxytocin may play a
crucial role in modulating social cognition and promoting
positive social cognitive tendencies in patients. However, to
advance this field, future research should systematically inves-
tigate specific dimensions of social cognition in PDD patients,
such as emotion recognition, theory of mind, and social re-
ward processing, to elucidate the mechanisms underlying oxy-
tocin’s therapeutic effects.

The combination of oxytocin and escitalopram has been
shown to significantly alleviate depressive symptoms in pa-
tients with MDD.* Similar effects have also been observed in
TRD patients, with a concomitant reduction in their anxiety
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scores.® It is recommended that future studies investigate the
potential of oxytocin as an adjunctive therapy in combination
with antidepressants. To further validate and extend these
findings, future studies should prioritize large-scale, long-term
trials in such patient populations. These trials should investi-
gate the efficacy of different oxytocin doses based on depres-
sion severity and administration times. This will enable con-
firmation of oxytocin’s efficacy as an adjunctive therapy and
establishment of optimal treatment regimens.

Our study revealed that oxytocin exerts distinct effects
across various diagnostic subtypes of depression. The diver-
gent mechanisms underlying these effects may stem from
multiple factors. First, depression is a complex condition that
includes a range of signs and symptoms that vary in severity
and course from patient to patient, with no single factor fully
accounting for its etiology.'"" Both familial factors and social
stressors are implicated in the pathogenesis of depression.'®
Notably, the oxytocin system is transgenerational and can be
passed on to children through parental care patterns. Mothers
with lower oxytocin levels show reduced sensitivity in parent-
ing, and their offspring have lower oxytocin levels'”; this can
lead to depression and anxiety later in life. In addition to the
impact of PPD on offspring, the heritability of MDD is esti-
mated to be as high as 30%-50%.'** In addition to genetic in-
fluences, exposure to traumatic or adverse life events can result
in varying levels and types of depressive symptoms, characterized
by differences in symptom duration and heterogeneous de-
grees of brain impairment. These factors may contribute to the
observed variability in the therapeutic effects of oxytocin.

Second, individual variability in endogenous oxytocin lev-
els significantly modulates the therapeutic efficacy of exoge-
nous oxytocin for depression. Emerging evidence suggests that
lower endogenous oxytocin levels are associated with increased
susceptibility to depression. For example, patients with PPD
have reduced oxytocin levels compared to healthy controls.**'®®
Notably, sex differences further complicate this dynamic, with
females generally having higher endogenous oxytocin levels
than males.'” Taken together, these findings highlight how
baseline oxytocin levels influence response to exogenous oxy-
tocin therapy in depression.

Finally, the heterogeneity of neural circuits across depres-
sion subtypes may explain divergent responses to oxytocin
therapy. For instance, PDD is characterized by dysregulation

17 striatum,'”® and prefrontal cortex neural

in the amygdala,
circuits."” In contrast, MDD is primarily driven by HPA axis
dysregulation and elevated glucocorticoid."’ TRD, in turn, is
associated with inflammation-induced dysregulation of the
dopaminergic system''* and HPA axis dysfunction.'"* Collec-
tively, the distinct neurobiological mechanisms of these sub-

types are likely to alter oxytocin system responsiveness, lead-



ing to variable therapeutic effects.

To address these inconsistencies, future research should fo-
cus on several key areas. Firstly, longitudinal studies are re-
quired to track oxytocin levels over time in individuals with
depression, to clarify whether oxytocin dysregulation is a cause
or consequence of depressive symptoms. Secondly, research-
ers should investigate potential mediating variables, such as
genetic polymorphisms, early life stress, and social support,
which may influence the relationship between oxytocin and
depression. Thirdly, the role of moderating variables, including
sex, age, comorbid conditions, and dose of oxytocin should be
systematically examined to identify subgroups that may ben-
efit most from oxytocin interventions.

The present study has certain limitations. First, the scope
of the results is limited by the paucity of relevant randomized
controlled trials. In addition, multiple studies were from the
same laboratory; this may have led to bias during interpreta-
tion. Second, the study included a small sample size; the con-
clusions, therefore, need to be interpreted with caution. Final-
ly, the studies included in this review mostly used single-dose
oxytocin treatment protocols. It remains unclear whether
such interventions may immediately and consistently im-
prove core symptoms of depression. Therefore, in future re-
search, expanding the sample size and conducting random-
ized controlled trials across diverse depression subtypes are
crucial to validate the current findings and enhance the gen-
eralizability of the results. Additionally, longitudinal studies
should be implemented to evaluate the efficacy of long-term
oxytocin regimens, to determine whether sustained dosing
can produce enduring therapeutic benefits and inform opti-
mal treatment protocols.

Conclusions

This systematic review evaluated randomized controlled
trials assessing the effects of intranasal oxytocin on various
types of depression. The results indicated that oxytocin sig-
nificantly improved the relationship between PPD patients
and their infants. As an adjunct to psychotherapy or antide-
pressant medication, oxytocin notably alleviated depressive
symptoms in patients with MDD and PDD. Conclusions re-
garding the efficacy of oxytocin should be interpreted with
caution due to the limited number of randomized controlled
trials and small sample sizes. Future research should account
for patients’ baseline oxytocin levels, sex, and depression se-
verity, while exploring optimal oxytocin dosage, administra-
tion timing, and long-term efficacy as an adjunctive treatment.
This study comprehensively summarizes the antidepressant
effects of oxytocin, advances understanding of its application
in treating diverse depressive disorders, and contributes to the
development of evidence-based treatment protocols.
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