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w—— Olfactory pathlines
w— respiratory pathlines

Lawson et al 2012 Chem Senses



sniffing

https://www.nist.gov/video/dog-nose-
visualization-1




B Olfuactory epithelium
B Resparatory epithelium

Dorsal meatus

Ethmoturbinates
Figure 1 The computer model of the canine nasal airway.

From MRI of Labrador nasal airway — Lawson et al 2012 Chem Senses



Olfactory Epithelium cross section Olfactory Bulb
A catacomb at the back of the A brain region that processes signals from
nasal passage houses sensory the olfactory epithelium. Canine olfactory
receptors. bulbs are 3 times larger than those of

Humans Dogs humans, even though their brains are
1 in2 30 in2 10 times smaller.
surface area  surface area
~6 ~250
million million
receptors receptors

Vomeronasal Organ
A sensory organ that detects pheremones, VOCs, other molecules
picked up by a dog’s wet nose.

Nostrils
Air is exhaled through the side slits, so it
doesn’t dilute the scent of incoming air.
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1. Odorants b
receplors

Odorant receptors and the organization of the olfactory system.
2. OHacton ? & W

 Credit: The Nobel Foundation
areactn

send elecine signals
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https://commons.wikimedia.org/w/index.php?curid=53940498
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Maternal

influence?

Number of offspring

Working Moms - Working Offspring

] Bl Feclony USAR Dutch Shepherd
[ Pacy USAR HR Labrador

@ Zzisa Explosive Detection Labrador
1 Socks Explosive Detection Labrador
B Ffoster Cancer Detection Labrador

e |

USAR

LE single E single N medical HR  single other

Career Path



Prenatal &

Perinatal
Odor
Exposure

* Increases odor
memory

* For good or for
bad!

Lui 2016 J Neurosci
Dias 2014 Nature Neurosci




Puppy exposure



More is not always better . ..

Continuous exposure to a single odor
| leads to adaptation and decreased
' odorant’s targeted glomeruli

1 Monjaraz-Fuentes Brain Research 1670 (2017) 6-13
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Dogs of different age and different gender

Fig. 1 Comparison of olfactory bulb’s weight between

dogs of different ages and sexes
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Figure 2. Percentage of responses to each cue as a function of age. Dashed line rep-
resents chance (50%). Asterisks indicate performance statistically different from chance
or between groups (*P < (0.05). Error bars are standard errors of the mean.
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Universal detection
compound (UDC)

* Universal detection compound (UDC)
* Synthesized unique chemical

e Ken Furton, PhD, Florida
International University

* Allows odor threshold testing
 Known odor dissipation rates

e Allows dogs to learn search
behaviors, prior to committing to
career odor
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