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A Commentary on

Intranasal Oxytocin Treatment Increases Eye-Gaze Behavior toward the Owner in Ancient

Japanese Dog Breeds

by Nagasawa, M., Ogawa, M., Mogi, K., and Kikusui, T. (2017). Front. Psychol. 8:1624.
doi: 10.3389/fpsyg.2017.01624

Oxytocin in mutually-gazing humans and dogs: Rewarding or stress bonding?
Nagasawa et al. (2017) build on their previous research demonstrating a positive loop between
mutual eye-gazing of European dog breeds and owners and increased oxytocin during interaction
(Nagasawa et al., 2015). They now investigated whether this positive loop is present during
interactions between humans and ancient Japanese dog breeds. These dogs are considered to be
genetically closer to wolves and more aggressive. Nagasawa’s team set to increase the stressfulness
of the situation for the dogs by placing two strangers in the experimentation roomwith the dog and
its owner. Additionally, owners and strangers were instructed not to talk to each other or to talk
to and touch the dog on their initiative. Oxytocin treatment of the dogs enhanced the dogs’ gazing
behavior and increased their owners’ urinary oxytocin levels; the longer the duration of touch, the
lower the increase of oxytocin in owners. Surprisingly, psychophysiological measures suggested
that interaction with oxytocin-treated dogs enhanced owner’s tension/arousal. Based on these
and previous results, Nagasawa et al. (2015, 2017) propose the existence of an oxytocin-mediated
positive loop in human-dog relationships.

Nagasawa et al. (2017) proposed that this positive loop was due to social rewarding effects of
oxytocin release as seen in mother-infant relations. We feel there are other valid explanations
and interpretation of these findings and want to stress the importance of considering and
testing alternative explanations. As highlighted by Rault et al. (2017), it is common place in
oxytocin research to assume positive valence without controlling for negative valence and arousal.
Additionally, it is surprising that there is a distinction between effect of increased dog gazing and
increased touch on oxytocin levels in the owner. We want to draw attention to an alternative
explanation for the Nagasawa and other findings, which centers on the role of oxytocin in
habituation of threat responses.
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We want to draw attention to findings that demonstrated
that oxytocin may alter social attention by suppressing vigilance
toward threatening social stimuli, which explains many of its
observed prosocial effects. Moreover, altered social attention may
be implicated in a role of oxytocin in social habituation processes,
particularly in mammals, whereby an individual decreases
their response to an unfamiliar, dominant, or emotional social
stimulus after repeated exposure (Ebitz et al., 2013; Weitekamp
et al., 2017). Habituation of threat responses may be a primal
function of oxytocin in mother-infant and human-dog relations
(Buttner, 2016). Dogs can pose a physical threat to people
and are perceived as threatening by many, for example when
they are unfamiliar or angry (ÖHman, 1986). Threat appraisals
in dogs are likely to be activated during gazing, because
dogs tend to use eye contact as a threat among conspecifics
(Bradshaw and Nott, 1995). Similarly, socially anxious humans
avoid direct gaze in their social interaction, which they may
perceive as threatening (Roelofs et al., 2010). Moreover, dogs
look referentially to the owner after looking at an unfamiliar
object and show behavioral conditioning that mirrors the owner’s
facial and vocal emotional message (Merola et al., 2012).
This data suggests the hypothesis that dogs and humans may
still show context-dependent conditioned and unconditioned
responses to each-other’s gaze. Such threat appraisals may trigger
oxytocin responses in an attempt to habituate stress responses to
unfamiliar faces and eyes (Ebitz et al., 2013). Consistent with this
function, administered oxytocin decreases unconscious vigilance
to threat signals from the eye region (Ebitz et al., 2013; Kanat
et al., 2015). Importantly, dogs given oxytocin specifically fixated
less on angry faces (Kis et al., 2017) and on the eye region
of angry faces while physiological arousal was lower (Somppi
et al., 2017). This highlights that oxytocin both decreased arousal
and reduced eye gazing toward the eyes of angry humans,
which can suggest that eye gazing was used during perceived
threat.

Research from animals and human studies suggest a primal
function of oxytocin in threat perception, with oxytocin reducing
aversive avoidance responses to newborns or potential partners
(Insel and Young, 2001; Cong et al., 2015). Similarly, oxytocin
facilitates relaxed physiological states during reproduction-
related interactions/situations that may otherwise be perceived
as physically threatening, such as birth, breast feeding, and
consensual sexual behavior (Porges, 2003). Interestingly, mothers
displayed higher oxytocin levels after close, physical interactions
with previously unknown children than with their own children
(Bick and Dozier, 2010). Such findings are consistent with an
association of oxytocin with coping that requires formation of
trust, which in turn facilitates social stress habituation (Kéri
and Kiss, 2011; Kiss et al., 2011; Tops et al., 2013a,b cf. von
Dawans et al., 2012). Effective coping supported by oxytocin
release, which increases social support seeking, may subsequently
counter-regulate the oxytocin response itself (Tops et al., 2013b).
Voluntary touch may be an important aspect of effective coping
of pet dogs and their owners during perceived threat, which can

than result in a counter-regulation of oxytocin (Uvnäs-Moberg
et al., 2015).

Oxytocin may facilitate attachment formation between
humans and dogs through its function in threat-coping responses
which increase trust (Tops et al., 2013a, 2014). A primal
function of oxytocin in processes of social stress habituation
may also facilitate attachment between humans and dogs that
are seen as guards against threats from others. In line with a
role of oxytocin in protective behavior and proximity seeking
to protect others, humans show increased support seeking
from high-threat allies (De Dreu et al., 2012). Additionally,
intranasal oxytocin induces protective aggression and in-
group vs. out-group favoritism (De Dreu, 2012). Importantly,
Bakermans-Kranenburg and van IJzendoorn (2017) highlight
that human oxytocin studies often neglect to identify protection
as an important dimension of parenting and mother-infant
relations.

Studies which focus on identifying the role of oxytocin
in social reward often neglect the potential role of stress
habituation and do not collect measures to support or refute
these distinct theories. Taking the results of Nagasawa et al.
(2017) for example, it seems unlikely that the Japanese dogs
after oxytocin treatment engaged in a threatening type of gazing
such as staring at their owners. Still, the effects of oxytocin
are believed to be context-dependent: the unfamiliar testing
conditions involving two strangers and instructed inhibition of
interactions were potentially stressful to both dogs and owners.
The ambiguity of unnaturally suppressed interaction may have
increased reassurance and protection seeking, and activation of
unconditioned threat appraisals of gazing between dogs and
humans.

Importantly, both threat response and positive valence may
direct gazing behavior, but the current study does not let us
distinguish the two. Moreover, oxytocin responses triggered by
low-level threat and by social reward and protection in other
contexts may still be implicated in beneficial effects of living
in good relationships with dogs impacting on human well-
being, coping and health (Julius et al., 2012; Kotrschal, 2016,
2018). Furthermore, oxytocin’s role in stress coping responses
and habituation may help explain seemingly inconsistent and
context-dependent results in oxytocin research in general.
For instance, several studies in humans found that intranasal
oxytocin application produced different or even opposite effects
depending on whether it was applied in novel or familiarized,
habituated conditions (Tops, 2017). To fully understand the role
of oxytocin in eye-gaze between humans and dogs, it is essential
to more fully take into account valence, arousal, familiarity, and
habituation (Tops et al., 2014; Rault et al., 2017).

AUTHOR CONTRIBUTIONS

As the first author, MT was involved in all steps of the process,
and was the primary writer of the text. SH and FB-P contributed
to the write-up.

Frontiers in Psychology | www.frontiersin.org 2 August 2018 | Volume 9 | Article 1473

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Tops et al. Oxytocin and Eye-Gaze Behavior Dogs

REFERENCES

Bakermans-Kranenburg, M. J., and van IJzendoorn, M. H. (2017). Oxytocin and
human sensitive and protective parenting. Curr. Top. Behav. Neurosci. 35,
421–448. doi: 10.1007/7854_2017_23

Bick, J., and Dozier, M. (2010). Mothers’ and children’s concentrations of oxytocin
following close, physical interactions with biological and non-biological
children. Dev. Psychobiol. 52, 100–107.doi: 10.1002/dev.20411

Bradshaw, J. W. S., and Nott, H. M. R. (1995). “Social and communication
behaviour of companion dogs,” in The Domestic Dog, its Evolution, Behaviour

and Interactions with People, ed J. Serpell (Cambridge: Cambridge University
Press), 116–130.

Buttner, A. P. (2016). Neurobiological underpinnings of dogs’ human-like
social competence: how interactions between stress response systems and
oxytocin mediate dogs’ social skills. Neurosci. Biobehav. Rev. 71, 198–214.
doi: 10.1016/j.neubiorev.2016.08.029

Cong, X., Ludington-Hoe, S. M., Hussain, N., Cusson, R. M., Walsh, S.,
Vazquez, V., et al. (2015). Parental oxytocin responses during skin-
to-skin contact in pre-term infants. Early Hum. Dev. 91, 401–406.
doi: 10.1016/j.earlhumdev.2015.04.012

De Dreu, C. K. (2012). Oxytocin modulates cooperation within and competition
between groups: an integrative review and research agenda. Horm. Behav. 61,
419–428. doi: 10.1016/j.yhbeh.2011.12.009

DeDreu, C. K., Greer, L. L., Handgraaf, M. J., Shalvi, S., and VanKleef, G. A. (2012).
Oxytocinmodulates selection of allies in intergroup conflict. Proc. Biol. Sci. 279,
1150–1154. doi: 10.1098/rspb.2011.1444

Ebitz, R. B., Watson, K. K., and Platt, M. L. (2013). Oxytocin blunts social
vigilance in the rhesus macaque. Proc. Natl. Acad. Sci. U.S.A. 110, 11630–11635.
doi: 10.1073/pnas.1305230110

Insel, T. R., and Young, L. J. (2001). The neurobiology of attachment. Nat. Rev.
Neurosci. 2, 129–136. doi: 10.1038/35053579

Julius, H., Beetz, A., Kotrschal, K., Turner, D., and Uvnäs-Moberg, K. (2012).
Attachment to Pets: An Integrative View of Human-Animal Relationships with

Implications for Therapeutic Practice. Göttingen.
Kanat, M., Heinrichs, M., Mader, I., van Elst, L. T., and Domes, G.

(2015). Oxytocin modulates amygdala reactivity to masked fearful eyes.
Neuropsychopharmacology 40, 2632–2638. doi: 10.1038/npp.2015.111

Kéri, S., and Kiss, I. (2011). Oxytocin response in a trust game and habituation of
arousal. Physiol. Behav. 102, 221–224. doi: 10.1016/j.physbeh.2010.11.011

Kis, A., Hernádi, A., Miklósi, B., Kanizsár, O., and Topál, J. (2017).
The way dogs (Canis familiaris) look at human emotional faces is
modulated by oxytocin. An eye-tracking study. Front. Behav. Neurosci. 11:210.
doi: 10.3389/fnbeh.2017.00210

Kiss, I., Levy-Gigi, E., and Kéri, S. (2011). CD38 expression, attachment style and
habituation of arousal in relation to trust-related oxytocin release. Biol. Psychol.
88, 223–226. doi: 10.1016/j.biopsycho.2011.08.005

Kotrschal, K. (2016). “Do companion animals support social, emotional and
cognitive development of children?,” in Social Neuroscience of Human-Animal

Interaction, eds L. Freund, S. McCune, P. McCardle, L. Esposito, and N. Gee
(Washington, DC: NIH-Waltham), 73–86.

Kotrschal, K. (2018). How wolves turned into dogs and how dogs are valuable
in meeting human social needs. People Anim. Int. J. Res. Pract. 1:6. Available
online at: https://docs.lib.purdue.edu/paij/vol1/iss1/6

Merola, I., Prato-Previde, E., and Marshall-Pescin, S. (2012). Social referencing in
dog-owner dyads? Anim. Cogn. 15, 175–185. doi: 10.1007/s10071-011-0443-0

Nagasawa, M., Mitsui, S., En, S., Ohtani, N., Ohta, M., Sakuma, Y., et al. (2015).
Social evolution. Oxytocin-gaze positive loop and the coevolution of human-
dog bonds. Science 348, 333–336. doi: 10.1126/science.1261022

Nagasawa, M., Ogawa, M., Mogi, K., and Kikusui, T. (2017). Intranasal oxytocin
treatment increases eye-gaze behavior toward the owner in ancient Japanese
dog breeds. Front. Psychol. 8:1624. doi: 10.3389/fpsyg.2017.01624

ÖHman, A. (1986). Face the beast and fear the face: animal and social fears as
prototypes for evolutionary analyses of emotion. Psychophysiology 23, 123–145.
doi: 10.1111/j.1469-8986.1986.tb00608.x

Porges, S. W. (2003). Social engagement and attachment: a phylogenetic
perspective. Ann. N. Y. Acad. Sci. 1008, 31–47. doi: 10.1196/annals.1301.004

Rault, J. L., van denMunkhof, M., and Buisman-Pijlman, F. T. A. (2017). Oxytocin
as an indicator of psychological and social well-being in domesticated animals:
a critical review. Front. Psychol. 8:1521. doi: 10.3389/fpsyg.2017.01521

Roelofs, K., Putman, P., Schouten, S., Lange, W. G., Volman, I., and Rinck, M.
(2010). Gaze direction differentially affects avoidance tendencies to happy and
angry faces in socially anxious individuals. Behav. Res. Ther. 48, 290–294.
doi: 10.1016/j.brat.2009.11.008

Somppi, S., Törnqvist, H., Topál, J., Koskela, A., Hänninen, L., Krause, C. M., et al.
(2017). Nasal oxytocin treatment biases dogs’ visual attention and emotional
response toward positive human facial expressions. Front. Psychol. 8:1854.
doi: 10.3389/fpsyg.2017.01854

Tops, M. (2017). Within-subject effects and the social habituation function of
oxytocin. Horm. Behav. 96:1. doi: 10.1016/j.yhbeh.2017.07.009

Tops, M., Buisman-Pijlman, F. T. A., and Carter, C. S. (2013a). “Oxytocin and
attachment facilitate a shift from seeking novelty to recognizing and preferring
familiarity: The key to increasing resilience?,” in The Resilience Handbook:

Approaches to Stress and Trauma, eds M. Kent, M. C. Davis, and J. W. Reich
(New York, NY: Routledge Publishers), 115–130.

Tops, M., Huffmeijer, R., Linting, M., Grewen, K. M., Light, K. C., Koole,
S. L., et al. (2013b). The role of oxytocin in familiarization-habituation
responses to social novelty. Front. Psychol. 4:761. doi: 10.3389/fpsyg.2013.
00761

Tops, M., Koole, S. L., IJzerman, H., and Buisman-Pijlman, F. T. A. (2014). Why
social attachment and oxytocin protect against addiction and stress: insights
from the dynamics between ventral and dorsal corticostriatal systems. Pharm.

Biochem. Behav. 119, 39–48. doi: 10.1016/j.pbb.2013.07.015
Uvnäs-Moberg, K., Handlin, L., and Petersson, M. (2015). Self-soothing

behaviors with particular reference to oxytocin release induced by non-
noxious sensory stimulation. Front. Psychol. 5:1529. doi: 10.3389/fpsyg.2014.
01529

von Dawans, B., Fischbacher, U., Kirschbaum, C., Fehr, E., and Heinrichs, M.
(2012). The social dimension of stress reactivity: acute stress increases prosocial
behavior in humans. Psychol. Sci. 23, 651–660. doi: 10.1177/095679761143
1576

Weitekamp, C. A., Solomon-Lane, T. K., Del Valle, P., Triki, Z., Nugent, B.
M., and Hofmann, H. A. (2017). A role for oxytocin-like receptor in social
habituation in a teleost. Brain Behav. Evol. 89, 153–161. doi: 10.1159/00046
4098

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Tops, Huijbregts and Buisman-Pijlman. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychology | www.frontiersin.org 3 August 2018 | Volume 9 | Article 1473

https://doi.org/10.1007/7854_2017_23
https://doi.org/10.1002/dev.20411
https://doi.org/10.1016/j.neubiorev.2016.08.029
https://doi.org/10.1016/j.earlhumdev.2015.04.012
https://doi.org/10.1016/j.yhbeh.2011.12.009
https://doi.org/10.1098/rspb.2011.1444
https://doi.org/10.1073/pnas.1305230110
https://doi.org/10.1038/35053579
https://doi.org/10.1038/npp.2015.111
https://doi.org/10.1016/j.physbeh.2010.11.011
https://doi.org/10.3389/fnbeh.2017.00210
https://doi.org/10.1016/j.biopsycho.2011.08.005
https://docs.lib.purdue.edu/paij/vol1/iss1/6
https://doi.org/10.1007/s10071-011-0443-0
https://doi.org/10.1126/science.1261022
https://doi.org/10.3389/fpsyg.2017.01624
https://doi.org/10.1111/j.1469-8986.1986.tb00608.x
https://doi.org/10.1196/annals.1301.004
https://doi.org/10.3389/fpsyg.2017.01521
https://doi.org/10.1016/j.brat.2009.11.008
https://doi.org/10.3389/fpsyg.2017.01854
https://doi.org/10.1016/j.yhbeh.2017.07.009
https://doi.org/10.3389/fpsyg.2013.00761
https://doi.org/10.1016/j.pbb.2013.07.015
https://doi.org/10.3389/fpsyg.2014.01529
https://doi.org/10.1177/0956797611431576
https://doi.org/10.1159/000464098
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Commentary: Intranasal Oxytocin Treatment Increases Eye-Gaze Behavior toward the Owner in Ancient Japanese Dog Breeds
	Author Contributions
	References


