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Abstract

Arginine Vasopressin (AVP), one of the neuroendocrine hormones and com-
monly referred to as vasopressin, has been found to play a crucial modulatory
role in complex human social behaviors. First, in the domain of familial rela-
tionships, vasopressin can facilitate male sexual behavior and paternal behavior.
Second, regarding social evaluation, vasopressin can elicit hostility among males
and affiliative behavior among females. Finally, in social decision-making, vaso-
pressin can enhance self-interested social decision-making in males while promot-
ing interpersonal relationship harmonization in females. Current issues in this
research field include: disproportionate male-to-female participant ratios, with
existing studies predominantly focusing on males; the need for further investiga-
tion into clinical treatments for mental disorders; and insufficient control over
other variables. Future research should continue to explore the regulatory ef-
fects of vasopressin on various aspects of human functioning, including emotion
regulation and learning.
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Abstract

Arginine vasopressin (AVP), a neuroendocrine hormone commonly referred to
as vasopressin, plays a crucial role in regulating complex human social behaviors.
First, regarding family relationships, vasopressin promotes sexual behavior and
paternal behavior in men. Second, in social evaluation, vasopressin can elicit
hostility among men and affiliative behavior among women. Finally, in social
decision-making, vasopressin enhances self-interested social decisions in men
while promoting interpersonal reconciliation in women. Current limitations in
this field include: (1) a gender imbalance with male-dominated samples, (2)
the need for further investigation into clinical applications for psychological
disorders, and (3) insufficient control of other variables. Future research should
continue to explore vasopressin’ s modulatory effects on emotion regulation,
learning, and other aspects of human functioning.

Keywords: arginine vasopressin; human social behavior; gender differences

Vasopressin is a neuroendocrine hormone composed of nine amino acids, also
known as arginine vasopressin (hereafter referred to as vasopressin). Its struc-
ture is highly similar to oxytocin, differing only at the third and eighth amino
acid positions (Aspe-Sanchez, Moreno, Rivera, Rossi, & Ewer, 2015). Vaso-
pressin is synthesized in neurons of the paraventricular and supraoptic nuclei
of the hypothalamus, transported via the supraopticohypophyseal and paraven-
triculohypophyseal tracts to the posterior pituitary, and released into the blood-
stream to act on the peripheral nervous system, with some projections reaching
the central nervous system to influence individual behavior (Caldwell, 2017).
Early animal studies demonstrated that vasopressin importantly regulates social
behaviors, including mating, parental care, gregariousness, and aggression (Cald-
well, 2017; Goodson & Thompson, 2010; Kelly & Goodson, 2014). Over the
past decade, advances in research methodology—particularly intranasal admin-
istration (Born et al., 2002)—have enabled increasing numbers of researchers to
investigate vasopressin’s modulatory effects on human social behavior. Through
intranasal delivery, vasopressin can bypass the blood-brain barrier and directly
affect the central nervous system, thereby influencing behavior (Rutherford et
al., 2017; Waller et al., 2015; Yang, Ma, Yang, Zhu, & Wang, 2018). Early
animal research found that individuals with low vasopressin levels exhibit social
cognitive deficits such as amnesia and inability to learn avoidance behaviors
(Lim, Bielsky, & Young, 2005), suggesting that manipulating vasopressin levels
could serve as a therapeutic intervention for these disorders. Similar findings
have emerged in human studies. For instance, first-episode schizophrenia pa-
tients show lower vasopressin concentrations in cerebrospinal fluid compared to
healthy populations (Geng et al., 2017), and chronic vasopressin administration
can improve memory (Geng et al., 2017) and emotional stimulus processing in
schizophrenia patients (Vadas et al., 2017). Therefore, further exploration of

chinarxiv.org/items/chinaxiv-201812.00045 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00045

ChinaRxiv [$X]

vasopressin’ s impact on social functioning may advance clinical treatment of
psychological disorders such as anxiety, autism, and depression.

Since information perception and processing—particularly memory—represent
the processes through which individuals encode and store environmental infor-
mation, thereby determining behavioral activity (Ferguson & Bargh, 2004), un-
derstanding vasopressin’ s effects on social behavior necessitates first examining
its role in cognitive processing. Synthesizing current research, we will review
vasopressin’ s influence on human social behavior across two domains: family
relationships and social interaction.

1.1 Auditory Processing and Attention

Early auditory attention experiments revealed that vasopressin affects auditory
attentional processes. Using the oddball auditory paradigm, Pietrowsky (1994,
1996) found that intranasal vasopressin increased N2 (Dodt et al., 1994) and P3
amplitudes in response to novel stimuli compared to intranasal placebo (saline).
In another attention vigilance task requiring participants to silently count tones
presented to the right ear, vasopressin increased vertex potential amplitudes
relative to placebo (Fehm-Wolfsdorf, Bachholz, Born, Voigt, & Fehm, 1988). In
a dichotic listening paradigm, intranasal vasopressin enhanced N2 amplitudes
in response to deviating stimuli (Born, Bothor, Pietrowsky, & Fehm-Wolfsdorf,
1987). These findings collectively indicate that vasopressin increases attentional
resource allocation to novel stimuli. Additionally, a study examining emotional
word processing required participants to judge whether words (with negative,
positive, or neutral valence) exceeded six letters in length. Results showed that
vasopressin increased P3 amplitudes in response to emotional compared to neu-
tral words (Naumann, Bartussek, Kaiser, & Fehm-Wolfsdorf, 1991). Together,
these studies demonstrate that vasopressin modulates both general cognitive
processing and emotional information processing. To further understand va-
sopressin’ s real-world impact, researchers have begun employing ecologically
valid stimuli (e.g., emotional faces) and designing various social interaction
paradigms.

1.2 Face Recognition and Memory

Research using faces as experimental materials has revealed vasopressin’ s in-
fluence on visual stimulus processing. In one face recognition task, male partic-
ipants were first presented with a series of face images, after which new faces
were introduced and participants judged whether they “recognized” them (i.e.,
had seen them previously). Results showed that compared to neutral faces,
vasopressin-treated individuals were more likely to judge emotionally intense old
faces (e.g., angry, happy) as familiar, suggesting that vasopressin enhances mem-
ory for and familiarity with emotional facial information. Another study em-
ployed an implicit social cognition judgment task in which participants viewed
negative emotional faces (e.g., angry, fearful). Researchers found that com-
pared to familiar faces (presented before the task), unfamiliar faces significantly
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activated the left temporoparietal junction; this difference disappeared after
vasopressin administration, indicating that vasopressin reduced the differential
neural response between familiar and unfamiliar faces (Zink et al., 2011). The
left temporoparietal junction is closely associated with theory of mind (Tsoi,
Dungan, Waytz, & Young, 2016), and its activation in this study was interpreted
as reflecting mental state attribution toward strangers. Vasopressin appears to
reduce this motivational process of inferring others’ intentions when viewing
unfamiliar faces, making neural responses to strangers more similar to those
toward familiar individuals. These findings collectively suggest that vasopressin
facilitates emotional face processing and memory.

1.3 Social Feedback Processing

Social feedback refers to responses individuals receive from others after perform-
ing certain behaviors during social interactions, with outcomes fully or partially
contingent on one’ s own actions (Zanesco, Tipura, Posada, Clément, & Pegna,
2018). Negative social feedback—receiving negative responses after an action
(Achterberg, van Duijvenvoorde, Bakermanskranenburg, & Crone, 2016)—such
as receiving an electric shock after performing an action, is closely related to
various psychiatric disorders including depression, autism, and anxiety. Such
negative feedback can induce negative emotions, stress states, and panic (Wei-
denfeld, Itzik, & Ovadia, 2015). To examine whether vasopressin can alleviate
negative reactions induced by negative social feedback, Gozzi et al. (2017) devel-
oped a task including both positive and negative feedback. In the experiment,
negative feedback stimuli were presented when participants’ reaction times fell
below a certain threshold, and positive feedback when they exceeded it. Re-
sults showed that negative feedback activated multiple brain regions compared
to positive feedback, including the temporoparietal junction (associated with
theory of mind), anterior insula and supplementary motor cortex (associated
with pain processing), and right fusiform gyrus (associated with visual emotion
recognition). However, after vasopressin administration, these regions showed
no significant difference in activation between negative and positive feedback,
suggesting that vasopressin attenuates neural responses to negative social feed-
back (Gozzi, Dashow, Thurm, Swedo, & Zink, 2017). This study highlights
vasopressin’ s potential as a clinical treatment for social anxiety and other psy-
chological disorders.

In summary, research indicates that during face processing, vasopressin en-
hances memory and recognition of emotional faces and increases familiarity with
unfamiliar emotional faces. During social feedback processing, vasopressin re-
duces neural responses to negative social feedback in brain regions involved in
theory of mind and pain processing, suggesting that vasopressin decreases sen-
sitivity /arousal to negative feedback information. These findings demonstrate
vasopressin’ s important modulatory role in social information processing, which
may further influence performance during social interactions. Consequently, sci-
entists have increasingly focused on which human social behaviors vasopressin
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affects and how these effects manifest in everyday life.

2.1 Family Relationships

Investigations of vasopressin’s impact on social behavior have begun with family
relationships, as they represent fundamental social bonds and families constitute
the basic units of society (Bott & Spillius, 2014). Research has revealed close
associations between vasopressin and both pair bonding/pair relationships and
father-child relationships.

2.1.1 Pair Bonding and Sexual Relationships FEarly animal models
demonstrated that vasopressin promotes sexual behavior in males. For example,
vasopressin injection increased male prairie voles’ approach behavior toward
opposite-sex individuals (Winslow, Hastings, Carter, Harbaugh, & Insel, 1993).
Similar findings emerged in coppery titi monkeys (Callicebus cupreus), where
intranasal vasopressin increased males’ willingness to approach their female
partners (Jarcho, Mendoza, Mason, Yang, & Bales, 2011). Human studies
have also linked vasopressin to male pair bonding. A genetic study found that
RS3 repeat polymorphism in the arginine vasopressin la receptor (AVPRI1a)
promoter region was significantly associated with pair bonding (measured
by the Partner Bonding Scale), with this correlation significant only in male
participants (Walum et al., 2008). Using blood measurements, Taylor et
al. (2010) found that vasopressin levels in men were positively correlated with
relationship anxiety in romantic relationships. Guastella et al. (2011) observed
that intranasal vasopressin enhanced processing and recognition of sex-related
words in men. Compared to placebo, male participants who received intranasal
vasopressin identified their partners’ angry expressions more rapidly, suggesting
that vasopressin may facilitate men’ s responses to partners’ negative emotions
(Marshall, 2013). A recent study found that men rated unfamiliar female faces
as more attractive after vasopressin administration compared to unfamiliar male
faces (Price et al., 2017). These findings collectively indicate a close association
between vasopressin and male pair bonding/sexual relationships. Functional
magnetic resonance imaging studies have shown that when men view female
faces, brain regions involved in reward processing—such as the right nucleus
accumbens and bilateral lateral septum—are significantly activated, suggesting
that vasopressin modulates the reward system’ s response to opposite-sex faces,
potentially promoting courtship and sexual behavior (Rilling et al., 2017).
Beyond sexual relationships, researchers have also examined vasopressin’ s role
in parent-child relationships and offspring care.

2.1.2 Parent-Child Relationships Studies of fathers with infants under 2.5
years old revealed that urinary vasopressin levels were negatively correlated with
infant age, suggesting that vasopressin is involved in facilitating the transition to
fatherhood during early infancy (Gray, Parkin, & Samms-Vaughan, 2007). Re-
searchers also found that when fathers watched videos of their children, brain re-
gions associated with social cognition and relationship formation (inferior frontal
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gyrus and insula) were activated, and this activation was negatively correlated
with peripheral vasopressin levels (measured via blood samples) (Atzil, Hendler,
Zagoory-Sharon, Winetraub, & Feldman, 2012). Using intranasal administra-
tion, investigators found that expectant fathers showed increased attention to
infant-related stimuli, indicating that vasopressin can promote paternal behav-
ior (Cohen-Bendahan, Beijers, van Doornen, & De, 2015). However, another
study failed to find behavioral or neural changes in response to infant stimuli
after vasopressin administration (Li, Chen, Mascaro, Haroon, & Rilling, 2017).
This discrepancy may relate to participant characteristics, as that study used
fathers of 1-2-year-old infants who had frequent daily contact with their chil-
dren and whose caregiving experiences and hormonal levels had already changed
(Kim et al., 2014), suggesting that duration of paternal care may be a confound-
ing variable. A recent study administered intranasal vasopressin to unmarried
men and had them view emotional infant faces. Results showed that ambigu-
ous emotional infant faces elicited larger LPP amplitudes than clearly emotional
faces, suggesting that vasopressin increases attentional allocation to infants with
uncertain emotional states, possibly related to protective motivations (Wu, Xu,
Luo, & Feng, 2018). Interestingly, individuals who experienced high-quality
paternal care during childhood showed higher empathy ratings when viewing
videos of painful and pleasurable events after vasopressin administration, indi-
cating greater sensitivity to others’ emotional states (Tabak et al., 2015). These
findings suggest that vasopressin’ s modulatory role in parent-child relationships
may be transgenerational: on one hand, vasopressin promotes paternal behavior;
on the other, it affects social development in individuals who received quality
paternal care during childhood.

Research demonstrates that vasopressin is closely associated with both male
sexual and father-child relationships, with vasopressin administration enhancing
sexual and paternal behavior in men. These findings align with early animal
research. However, human life is more complex and diverse than animal models,
leading researchers to increasingly focus on vasopressin’ s modulatory role in
social interpersonal interactions.

2.2 Social Interaction

2.2.1 Emotional Response and Social Evaluation Studies examining
emotional response and social evaluation require participants to rate social char-
acteristics of pictured individuals, such as approachability and attractiveness,
thereby simulating real-world nonverbal interactions. Research has revealed
vasopressin’ s important modulatory role in interpersonal interactions. Thomp-
son (2004, 2006) found that vasopressin modulates emotional responses and
social evaluation: intranasal vasopressin induced hostility in men viewing un-
familiar male faces, manifested as unfriendly facial responses (increased corru-
gator activity) and lower approachability ratings. Similarly, in an emotional
face recognition task, intranasal vasopressin reduced accuracy in recognizing
emotions from unfamiliar male faces but did not affect recognition of female
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faces, suggesting that vasopressin impairs empathy in men responding to other
males and triggers tense interpersonal interactions (Uzefovsky, Shalev, Israel,
Knafo, & Ebstein, 2012). Using functional magnetic resonance imaging, Zink et
al. (2010) found that this negative emotion/hostility induction was mediated by
vasopressin’ s modulation of functional connectivity and activation between the
medial prefrontal cortex and amygdala—specifically, vasopressin reduced medial
prefrontal inhibition of the amygdala, resulting in greater amygdala activation
and increased negative emotion (Tian, Feng, Feng, Gu, & Luo, 2015).

While most research has focused on male participants, a few studies have in-
cluded female participants to examine gender effects. Women showed different
responses than men at the same dosage and under identical task conditions. For
example, Thompson et al. (2006) recorded facial electromyography and behav-
ioral responses, finding that intranasal vasopressin induced hostile/unfriendly
responses in men viewing other males (as described above), whereas in women
viewing other females, vasopressin elicited friendly facial responses (increased
zygomaticus activity) and higher approachability ratings, indicating that vaso-
pressin promotes prosocial behavior among women toward same-sex individuals.

These findings demonstrate vasopressin’ s important modulatory role in hu-
man social interaction. In emotional response and social evaluation, limited
evidence suggests gender-specific effects: vasopressin is associated with hostil-
ity perception among men and affiliative interactions among women. These
results align with early animal research showing that vasopressin increases ag-
gressive behavior among male rodents (e.g., fighting, biting, chasing) (Caldwell
& Albers, 2004), while producing opposite effects in females, reducing defensive
aggression (Gutzler, Karom, Erwin, & Albers, 2010) and maternal aggression
(Nephew, Byrnes, & Bridges, 2010). Genetic studies provide converging support:
Zai et al. (2012) found that the AVPR1b rs35369693 allele was positively associ-
ated with childhood aggression, with this correlation stronger in boys (Luppino,
Moul, Hawes, Brennan, & Dadds, 2014).

2.2.2 Social Decision-Making Social decision-making refers to decision be-
haviors individuals make in social contexts based on goals, beliefs, and others’
intentions (Yoder & Decety, 2018). Initial findings linking vasopressin to social
decision-making were reported by Knafo et al. (2008), who found that AVPR1a
gene polymorphism was associated with monetary allocation decisions. In their
study, participants’ AVPR1a RS3 promoter region repeat polymorphisms were
classified as long or short alleles. In a subsequent Dictator Game—in which two
participants assume “allocator” and “receiver” roles to divide a sum of money,
with receivers only able to accept the allocator’ s proposal—individuals with
long RS3 alleles tended to allocate more money to others and reported higher
levels of prosociality. While this study demonstrated associations between vaso-
pressin receptor genes and social behavior, correlational limitations necessitate
additional approaches to further understand vasopressin’ s social functions.

Recent studies using intranasal vasopressin administration have provided addi-

chinarxiv.org/items/chinaxiv-201812.00045 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00045

ChinaRxiv [$X]

tional insights. One of the most commonly used paradigms for studying cooper-
ation is the Prisoner’ s Dilemma game, which simulates real-world cooperation
and betrayal behaviors. In this task, two participants decide whether to cooper-
ate with each other; mutual cooperation yields monetary rewards for both, while
unilateral cooperation results in substantial loss for the cooperator and maxi-
mum gain for the defector. Using this paradigm, James (2014) and Feng (2015)
found that compared to saline, vasopressin increased mutually beneficial cooper-
ation in men, with enhanced activation in the striatum, basal forebrain, insula,
amygdala, and hippocampus. Conversely, women receiving vasopressin were
more likely to continue cooperating even after being betrayed (Feng, Hackett,
et al., 2015; Feng et al., 2014), suggesting that vasopressin promotes “recon-
ciliation” behaviors in women. During these tasks, activation in the striatum,
basal forebrain, insula, amygdala, and hippocampus decreased in women (Feng,
Hackett, et al., 2015; Feng et al., 2014). Since these regions are important
for reward processing, social relationship formation, arousal, and detection of
salient stimuli, these results suggest that vasopressin enhances neural arousal
to cooperative rewards in men but not women, thereby promoting continued
engagement.

The Taylor Aggression Paradigm is commonly used to study social competition.
In this task, two participants compete in a reaction time task, with the loser
receiving punishment (e.g., electric shock, noise) from the opponent. When men
lost competitions and received punishment, intranasal vasopressin significantly
increased activation in the right superior temporal sulcus, suggesting that during
competitive activities, vasopressin enhances activation in brain regions associ-
ated with mentalizing and appraisal processes, thereby increasing engagement
in the current competitive activity (Brunnlieb, Muente, Kraemer, Tempelmann,
& Heldmann, 2013).

Risk-taking decisions involve probabilistic positive or negative outcomes follow-
ing a decision. Recent research has also found that vasopressin affects risk-taking
behavior in social contexts. One risk-taking paradigm presents participants with
a series of risky activities (e.g., skydiving, jumping) and asks them to choose
whether to participate. Choosing not to participate yields no feedback, while
participation may result in success or failure. Patel et al. (2015) found that
intranasal vasopressin reduced participation in risky activities, interpreted as a
defensive self-protective behavior, suggesting that vasopressin promotes environ-
mental adaptation and survival. Brunnlieb et al. (2016) investigated vasopressin’
s effects on risky cooperation using a Stag Hunt paradigm, in which mutual coop-
eration yields maximum rewards (unlike the intermediate rewards in Prisoner’ s
Dilemma). Consistent with Prisoner’ s Dilemma findings, vasopressin increased
mutually beneficial cooperation. During these tasks, vasopressin reduced dorso-
lateral prefrontal cortex activation and enhanced its inhibition of the amygdala.
Since the dorsolateral prefrontal cortex is traditionally implicated in risk as-
sessment and cognitive control (Decety, Jackson, Sommerville, Chaminade, &
Meltzoff, 2004), these findings suggest that vasopressin reduces risk assessment
processes and, through cognitive control, decreases amygdala responses to novel
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stimuli (Brunnlieb et al., 2016). The seemingly contradictory conclusions—that
vasopressin both decreases and increases risk-taking—likely reflect differences
in feedback valence across studies. In Patel et al.” s (2015) study, risk-taking
involved personal safety, whereas Brunnlieb et al.” s (2016) study involved mon-
etary gains. Both findings indicate that vasopressin promotes adaptive behavior
to maximize safe and comfortable environmental conditions.

In summary, regarding social decision-making, intranasal vasopressin promotes
greater engagement in economically motivated (self-interest-related) cooperative
activities in men, corresponding to increased neural arousal in regions such as the
striatum, basal forebrain, insula, amygdala, and hippocampus. In women, va-
sopressin promotes behaviors that seek harmonious interpersonal relationships,
with corresponding decreases in activation in these same regions. In risk-taking
contexts, vasopressin enables individuals to make advantageous decisions based
on current circumstances: when decisions involve personal safety, vasopressin
promotes risk avoidance; when decisions involve economic gain, vasopressin pro-
motes risk-taking.

3. Summary and Outlook

In conclusion, during social cognition, vasopressin increases attention to novel
stimuli, promotes memory for emotional faces, and influences processing of neg-
ative social feedback. In social interaction studies, vasopressin effects show
gender specificity: in men, vasopressin promotes paternal and sexual behav-
ior, elicits inter-male hostility, and facilitates self-interest-related decisions; in
women, vasopressin enhances affiliative behavior and promotes interpersonal
reconciliation.

Early animal research established that vasopressin promotes monogamous pair
bonding and biparental care, regulating males’ preference for mates and off-
spring (Bamshad, Novak, & Vries, 1993; De Vries, Wang, & Ferris, 1994; Wang,
Liu, Young, & Insel, 2000; Wynne-Edwards & Timonin, 2007) and aggression
toward other males (Donaldson & Young, 2008). Compelling evidence includes
increased pup care frequency in male hamsters following intracerebroventricu-
lar vasopressin injection (De Vries et al., 1994) and vasopressin-induced mate
approach and same-sex aggression in male prairie voles (Winslow et al., 1993).

Recent human research has yielded findings consistent with animal models. We
propose that vasopressin’ s promotion of male sexual and paternal behavior,
induction of inter-male hostility, and facilitation of self-interested decisions may
relate to species-typical motivations for offspring protection and mate guarding.
This interpretation is supported by social decision-making research: when coop-
eration yields greater survival resources, vasopressin promotes male cooperation;
otherwise, it does not (Feng, Hackett, et al., 2015; Feng et al., 2014). Conversely,
vasopressin’ s promotion of prosocial behavior among women (Chen et al., 2016;
Feng, Hackett, et al., 2015; Thompson, George, Walton, Orr, & Benson, 2006)
may relate to offspring care, as women typically serve as primary caregivers, and
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affiliations with other women facilitate offspring rearing. However, research on
vasopressin in women remains limited and requires future investigation.

Some researchers propose that vasopressin’ s social effects may be largely medi-
ated by anxiety induction, suggesting that anxiety level represents a confound-
ing variable. In the Trier Social Stress Test—a psychological stress protocol de-
signed by Professor Kirschbaum at the University of Trier in which participants
undergo interviews and mental arithmetic before three “experts” to elicit behav-
ioral and physiological stress responses—intransal vasopressin increased salivary
cortisol and heart rate (Ebstein et al., 2009). Similarly, Thompson et al. (2006)
found that intranasal vasopressin increased anxiety states. Therefore, previous
findings might simply reflect different anxiety-reduction strategies across con-
texts. As Taylor’ s (2000) evolutionary theory suggests, different social roles
and family statuses have led to sex-specific strategies for coping with anxiety and
stress being selectively preserved. The “fight-or-flight” response characterizes
male reactions to external threats, such as vasopressin-induced hostility toward
other men (Thompson et al., 2006) and increased self-interested social behavior
(Brunnlieb et al., 2016; Feng, Hackett, et al., 2015). In contrast, women respond
to external threats by forming alliances with other women, which helps avoid
danger and provide safe environments for offspring. The gender differences we
have summarized in vasopressin’ s effects on emotional response, social evalu-
ation, and social decision-making provide some support for this evolutionary
framework.

This research field remains in its early stages, with several critical issues requir-
ing resolution:

First, the vast majority of vasopressin studies have used male participants. This
stems partly from early animal research showing primary effects on male so-
cial behavior (Young, Murphy Young, & Hammock, 2005) and partly from the
methodological challenge of controlling for menstrual cycle effects on female hor-
mone levels (Champagne, Diorio, Sharma, & Meaney, 2001). Future research
should control for and avoid such confounding variables.

Second, although vasopressin is closely associated with numerous psychiatric
disorders—evidenced by links between vasopressin V1b receptor gene (AVPR1B)
and childhood mood disorders (Dempster et al., 2007; Malik et al., 2014), panic
disorder (Kreek, Zhou, & Levran, 2011), schizophrenia (Golimbet, Alfimova,
Abramova, Kaleda, & Gritsenko, 2015), and autism (S. Y. Yang et al., 2017)—its
therapeutic applications remain preliminary. Most current research uses healthy
participants; future studies should focus more on psychiatric populations to
explore whether vasopressin can alleviate symptom burden.

Third, vasopressin’ s effects are modulated by additional factors. Hormone
dosage produces different effects, with high and low doses yielding distinct out-
comes (Zhu et al., 2010), requiring careful consideration in future research. Ad-
ditionally, personality traits and individual differences matter: Feng et al. (2015)
found that vasopressin’ s cooperation-promoting effects were moderated by neu-
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roticism, and vasopressin’ s empathy-enhancing effects were observed only in
individuals who received high-quality paternal care during childhood (Tabak
et al., 2015). These results indicate that vasopressin’ s neuropharmacological
mechanisms are influenced by individual differences that should be considered
in future research.

Finally, this field remains nascent, and subsequent studies should continue ex-
ploring vasopressin’ s influence on other aspects of human social behavior, in-
cluding emotion regulation, learning, and memory. Additionally, to enhance
ecological validity, future research should consider using hyperscanning technol-
ogy to examine vasopressin’ s modulatory effects during real-life interactions,
thereby advancing our understanding of vasopressin’ s social functions.
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