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he or she is safe to interact with,” and such 
recognition is informed by oxytocin release.
What would happen if we raised oxytocin ar-

tificially? If we were right about the on-switch 
idea, that maneuver would increase subject 1s’ 
trust in their partners and would induce them to 
hand over more money to strangers. To study 
this issue, a research team from the University of 
Zurich headed by economist Ernst Fehr and me 
had about 200 male investors breathe in a dose 
of oxytocin formulated as a nasal spray (enabling 
the drug to reach the brain) and compared their 
behavior with that of control subjects who in-
haled a placebo. We found that those who re-
ceived oxytocin gave 17 percent more money to 
their partner. More tellingly, twice as many 
dosed subject 1s (nearly one half of them) as con-
trols exhibited maximal trust: they transferred 
all their money. This experiment shows that a 
rise in oxytocin in the brain reduces our natural 
(and wholly appropriate) anxiety over interact-
ing with a stranger. It should be noted, though, 
that some participants who were given oxytocin 
did not exhibit a high degree of trust. Apparent-
ly, for some, a rise in oxytocin is not enough by 
itself to overcome worry over strangers.

Let me be clear that our experiment had noth-
ing to do with manipulating people’s minds to 
empty their wallets, because it certainly did not 

turn subjects into will-less automatons. Nor did 
it offer the possibility that salespeople or politi-
cians could spritz oxytocin into the air or spike 
people’s food or drink to force others to trust 
them. Oxytocin breaks down in the gut, so oral 
administration has no effect on the brain. Fur-
ther, intravenous or nasal delivery is easy to no-
tice, and sniffing it from the air would not raise 
brain levels appreciably. (Do not be fooled by 
claims of companies selling “trust in a bottle.”)

Chemistry of Distrust
In one experiment, a female subject became 
upset when she received only a small amount of 

money from her partner. Her reaction started 
us thinking about what happens when peo-
ple are distrusted. Many important sys-
tems in the brain are controlled by oppos-
ing forces. Eating, for example, is largely 

driven by hormones that signal when to ini-
tiate, and then when to terminate, feeding. 

Social behaviors may have similar controls. 
Oxytocin constitutes a positive side of personal 
interactions; it literally feels good when some-
one seems to trust you, and this recognition 
motivates you to reciprocate. As discussed ear-
lier, to induce mammal mothers to attend to 
their offspring oxytocin causes the release of 
dopamine in deep midbrain regions associated 
with rewarding behaviors such as sex and food 
acquisition. In follow-up research, we found evi-
dence of an opposing, or negative, side to the 
trust-forming mechanism, at least in males.

When male subject 2s are distrusted (sent lit-
tle money by a subject 1), they experience a rise 
in a derivative of testosterone called dihydrotes-
tosterone (DHT). The more distrust men were 
shown in the game, the higher was their DHT 
level. This molecule can be thought of as high-
octane testosterone; it is primarily DHT that 
causes the dramatic changes such as body-hair 
growth, increased muscularity and vocal-cord 
thickening that hit males during puberty. Elevat-
ed levels also boost the desire for physical con-
frontation in trying social circumstances. Our 
finding indicates that men have an aggressive re-
sponse to being distrusted. 

Females and males reported equally that they 
disliked being distrusted, but women did not 
display the “hot” physiological response of the 
men. Most male subject 2s who were distrusted 
returned nothing to their partners, whereas 
most women were proportional reciprocators 
across the board; they tended to return about an 
equal fraction of what they were sent no matter 

[BASIC NEUROBIOLOGY]

OXYTOCIN AND THE BRAIN 
 Several brain structures (highlighted in green) are involved in the release and response to 
oxytocin. These structures share three features: they have dense fields of oxytocin 
receptors, which convey oxytocin’s “messages” to nerve cells; they control emotions 
and social behavior; and they modulate midbrain dopamine release, which makes peo-
ple feel good and so rewards and reinforces specific behaviors. Although the trust-relat-
ed effects of oxytocin stem from its activity in the brain, the chemical acts elsewhere as 
well. Some brain cells secrete it into the bloodstream (detail at bottom left) to influence 
various organs, among them the uterus 
and mammary glands. 
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how much money was involved. We think of 
women as “cooler” responders, although we do 
not yet fully know the physiological underpin-
nings for this difference. The possibility of an 
aggressive response to a signal of distrust may 
make us more trusting of others. If we know that 
showing distrust provokes aggression, we may 
display more trust than we might otherwise to 
avoid this response. 

Measuring brain activity during the trust 
game using functional magnetic resonance im-
aging techniques has indicated that trusting a 
stranger produces strong activity in deep mid-
brain regions where dopamine binds and con-
tributes to our sense of reward. This result helps 
to explain why subject 2s who received money 
usually felt inclined to return some of it to sub-
ject 1s even though doing so was economically 
disadvantageous. The positive feelings subject 
2s experienced when reciprocating trust appear 
to have psychically rewarded them and rein-
forced a desire to be trustworthy in the future.

Although most people can be deemed trust-
worthy, 2 percent of subject 2s in our studies 
were particularly untrustworthy—they kept all 
or nearly all the money they were sent—and, sig-
nificantly, they exhibited unusually high levels 
of oxytocin. This result suggests that these indi-
viduals have oxytocin receptors in the wrong 
brain regions (for instance, those that do not 
modulate dopamine release) or have dysregulat-
ed receptors. In the latter case, the neurons would 
essentially be deaf to oxytocin release, regardless 
of how much was made. Tellingly, the highly un-
trustworthy possess personality traits that re-
semble those of sociopaths, who are indifferent 
to or even stimulated by another’s suffering. 

Future Insights
Today my laboratory focuses on examining 
whether deficits in oxytocin activity in the brain 
contribute to disorders marked by disturbed 
social interactions. People suffering from autism, 
for instance, have low oxytocin levels. Studies 
by others have found that replacing the peptide 
in these subjects did not produce any increase in 
their social engagement. As was likely true of the 
untrustworthy people in the trust game, this 
result suggests that those with autism may have 
an oxytocin receptor dysfunction. 

Similarly, patients with brain lesions in areas 
normally rich in oxytocin receptors have diffi-
culty determining which people appear trust-
worthy and which appear untrustworthy. Many 
neurological and psychiatric disorders involve 

abnormal social interactions, including schizo-
phrenia, depression, Alzheimer’s disease, social 
anxiety disorder and Huntington’s disease. A 
faulty oxytocin system, as we have seen in those 
who are untrustworthy, may play a part in these 
maladies. Greater understanding of its workings 
may lead to new treatment methods. 

Oxytocin’s operations within the body appear 
to be quite dynamic; the peptide interacts with 
other hormones and neurotransmitters whose 
levels vary minute by minute and over one’s life 
span. Estrogen, for example, increases the uptake 
of oxytocin by the body’s tissues, whereas pro-
gesterone does the opposite. Such effects suggest 
that both physiological and environmental cues 
drive our desire to interact socially. They also in-
dicate that our life experiences may “retune” the 
oxytocin mechanism to a different “set point” 
and thus to different levels of trust throughout 
the course of life. Residing in a safe, nurturing 
environment may stimulate us to release more 
oxytocin when someone trusts us—and to recip-
rocate that trust. Stress, uncertainty and isola-
tion all work against the development of a trust-
ing disposition. As our studies continue, we will 
better understand how this simple peptide allows 
people to have empathy for and sustain trust in 
those around them, even complete strangers. ■
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National Trust 
The author’s research into trust levels in different countries led him to investigate the role 
of oxytocin in forming trust. This research attempted to identify the social, political and 
economic conditions that explain the differences among respondents from various coun-
tries who answered the question: “Do you think most people can be trusted?”

[INTERNATIONAL RESEARCH]

TRUST LEVEL BY COUNTRY
Percent of respondents who think that most people can be trusted 
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