
Conclusions:
• Oxytocin acts in areas containing high densities of 

oxytocin receptors. Due to the high density of oxytocin 

receptors in the hippocampal regions of the coyote 

brain, oxytocin likely positively affects sociospatial 

learning and memory.2,3

• There is evidence from mice that oxytocin is 

required for social olfactory memory.3,4

• The olfactory bulb is strongly related to the 

hippocampus because it is a major sensory pathway for 

coyotes in the limbic system. This highway from the 

olfactory bulb to the hippocampus may be induced by 

the effect of oxytocin in hippocampal areas of the 

brain. We suggest that oxytocin is a chief contributor to 

increased long-term potentiation of hippocampal 

synaptic cells and potent memory formation.2,4

• Our findings align with the research findings 

performed on monogamous titi monkeys, which also 

have dense oxytocin receptor clusters in the 

hippocampus.6

• The optic layer of the superior colliculus aids in gaze 

shift i.e. movement of the head and eyes. How does 

this relate to oxytocin? 

• Our findings better enable future, more enhanced 

mapping of the anatomy of the deeper structures of the 

coyote brain.

• Future studies will evaluate sex differences and the 

effects of life experiences like parenting and age. 

Introduction
Coyotes: A unique organism in the Canidae family 

that exhibits socially and sexually monogamous 

behavior.1

Oxytocin: Oxytocin is a peptide similar in structure 

to vasopressin that deals with maternal behavior, 

aggression, territoriality, and especially social 

cognition and complex social behavior.2 Some of the 

effects of this neuropeptide include:

- Facial recognition

- Pair bonding behavior between human pair mates

- Increase in trust

- Eye gaze

- Uterine contraction during labor & Milk let-down

- Empathy

- Socially reinforced learning,

- Social attachment

- Emotional recognition.2,5,6

Results:
We performed a qualitative receptor density analysis and utilized a brain atlas 

for a beagle to compare brain anatomy and identify subcortical regions of the 

brain (see images below). We discovered high density of oxytocin receptors in 

the hippocampus (HpCa), Dentate Gyrus (DG), Pyriform lobe (PyL), the 

Superior Colliculus (SC), and Superficial Gray layer of Superior Colliculus in 

different slices of brain tissue.

An anatomical map of oxytocin receptors in the 

coyote brain: implications for social neuroscience

References: 
1 - Alexandra Turano, Stacey P. Brummer, Julie K. Young, Sara M. Freeman, Can a 

traditional partner preference test quantify monogamous behavior in captive coyotes?, 

Behavioural Processes, Volume 206, 2023, 104832, ISSN 0376-6357, 

https://doi.org/10.1016/j.beproc.2023.104832. 

2 - Jurek, Benjamin & Neumann, Inga. (2018). The Oxytocin receptor: from intracellular 

signaling to behavior. Physiological Reviews. 98. 10.1152/physrev.00031.2017.

3 - Ferguson, J., Young, L., Hearn, E. et al. Social amnesia in mice lacking the oxytocin 

gene. Nat Genet 25, 284–288 (2000). https://doi.org/10.1038/77040.

4 - Ferguson JN, Aldag JM, Insel TR, Young LJ. Oxytocin in the medial amygdala is 

essential for social recognition in the mouse. J Neurosci. 2001 Oct 15;21(20):8278-85. 

doi: 10.1523/JNEUROSCI.21-20-08278.2001.

5 - Eric Vermetten, Ruth A. Lanius, Chapter 18 - Biological and clinical framework for 

posttraumatic stress disorder, Editor(s): Michael J. Aminoff, FrançOis Boller, Dick F. 

Swaab, Handbook of Clinical Neurology, Elsevier, Volume 106, 2012, Pages 291-342, 

ISSN 0072-9752, ISBN 9780444520029, https://doi.org/10.1016/B978-0-444-52002-

9.00018-8.

6- Freeman, S. M., Walum, H., Inoue, K., Smith, A. L., Goodman, M. M., Bales, K. L., 

& Young, L. J. (2014). Neuroanatomical distribution of oxytocin and vasopressin 1A 

receptors in the socially monogamous coppery titi monkey (Callicebus Cupreus). 

Neuroscience, 273, 12–23. https://doi.org/10.1016/j.neuroscience.2014.04.055 

Acknowledgements: USDA Millville Predator Research Facility for providing specimens. 

Jacey Hopkin, Kaleb Keller, Maggie Zentner, Olivia Griffin, and Rachel Tong. Pathologists at Utah 

Veterinary Diagnostics Laboratory for performing brain removals. 

Ryan M Williams, Logan Hale, Sara Freeman

Methods: 
• We sliced coyote brain tissues (n = 5; 3 females and 

2 males) in the cryostat in around -15 degrees Celsius 

(figure 1).

• Tissues were then selected in the posterior region of 

the brain because they haven’t been evaluated yet 

(figure 2).

• We then organized and stored sliced tissues in -80 

degrees Celsius refrigerator (figure 3). 

• Slides were then incubated in a series of washes, 

were lightly fixed, washed twice, and incubated in 

ornithine vasotocin analog (125I-OVTA) radioligand 

mixture at a concentration of 50 nM (figure 4).

• Once dry, the slides were placed in a film 

development chamber for 7 days (figure 5).

• We used MCID Core to measure the densities of 

oxytocin receptors in different regions of the brain 

(figure 6). 
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Our Goals: Our goal is to anatomically map sites in the deeper posterior region of the 

coyote brain that contain oxytocin receptors.
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