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(The olfactory system of a dog detects diseases and disorders by

responding to chemicals given off by affected individuals.)
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Dogs have a remarkable sense of smell. When they sniff, a bit of the air they take in goes to a
maze-like structure in their heads called the olfactory recess. Thanks to the extensive surface
area this structure offers, dogs have more than half a billion cells available to sense scent—some
15 times what humans have. The part of the nervous system these cells send signals to, called
the olfactory bulb, is three times the size of that in humans.

Another one of their secrets is that when a canine sniffs, it rapidly inhales and exhales. During
exhalation, air jets downward and out to the side, which flow modeling reveals actually pulls air
from in front of the dog closer to its nose, allowing it to sniff scents from farther away.

These adaptations allow a dog to respond to the presence of molecules in the air with exquisite

sensitivity: Some dogs can detect a single odor molecule among a trillion others.

Inspired by patients’ reports that their dogs seemed to be aware that something was off in their
bodies, and knowing that diseases cause chemical changes that could be detected by such a
sensitive smell processing system, researchers have trained dogs to signal when they detect
certain chemicals associated with some of these diseases.

Dogs can use the “sniff test” to identify individuals with breast cancer, kidney disease, lung
cancer, diabetes, and even COVID-19. They also can use their sense of smell to detect
molecules that a person with epilepsy produces when he or she is experiencing a seizure. We
don’t know exactly what these molecules are, but scientists think they originate in brain cells
involved in the seizure and travel to sweat, urine, and breath, where dogs’ super-noses can pick

them up.
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“This study, in which trained dogs were confronted with bodily odours from epileptic patients
sampled during and outside seizures, shows that these dogs were clearly able to discriminate the
seizure odours from odours of the same patient outside seizures and for all patients tested. From
the first trial on, they responded to the “right” odour and explored it longer than any of the other
odours. This clearly demonstrates for the first time that there is indeed a seizure-specific odour
across individuals and types of seizures.”




“Because the seizure samples were from patients having different kinds of seizures, the findings
suggest that the odor the dogs detected is something common among all seizure episodes, says
Edwards. Catala’s team noted that being able to generalize across different types of epilepsy
was an unexpected but welcome finding.

How does a seizure go from the brain to an odor the body emits? Angle says that the body
produces signature odor chemicals that pass into the bloodstream and then into our breath, sweat
and urine. The seizure scent that the SADs detected might reflect a change in cell processes
during a seizure that in turn alters the odors the person emits, he says.”
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