
 

To scratch an itch is a hairy problem
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A cross-section of a mouse dorsal spinal cord shows the close relationship
between inhibitory interneurons expressing NPY (red), with touch sensory
neurons arising from the hairy skin (green). Credit: Salk Institute/Steeve Bourane
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An insect lands on your arm, moving the tiny hairs on your skin just
enough to make you want to scratch. Salk Institute researchers have
uncovered evidence of a dedicated neural pathway that transmits the
itchy feeling triggered by such a light touch.

Surprisingly, the spinal neurons involved in the tingling sensation caused
by a light touch are different from those transmitting pain or a 'chemical'
itch, the latter elicited by a mosquito bite or a skin wound that is healing.

Published October 29, 2015 in the journal Science, the new results lend
insights into potential mechanisms of chronic itch, which is caused by a
variety of conditions such as eczema, diabetic neuropathy, multiple
sclerosis and certain types of cancers. It may also help explain why some
people affected by itch are unresponsive to commonly used
antihistamine drugs.

"This is the first study that reveals the presence of a dedicated neural
pathway for this particular sensation in the spinal cord," says co-senior
author and Salk Professor Martyn Goulding. Overactivation of this
pathway, which most likely evolved to detect the presence of disease-
bearing insects on the skin, results in increased scratching akin to that
seen in patients who develop chronic itch.

The spinal cord contains a variety of neurons called interneurons or
"middlemen" that process and relay sensory information from the body
including the skin. The team found that some of these "middlemen"
express a small protein called neuropeptide Y, or NPY for short. This
neurotransmitter is present throughout the brain and has several
functions, but until now, no one knew what NPY neurons did in the
spinal cord.
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In the new study, Goulding's team, working with researchers at the Dana-
Farber Cancer Institute, selectively eliminated the NPY neurons in the
spinal cord of adult mice. Within a week, of removing those inhibitory
interneurons from the spinal cord, the mice showed excessive scratching
in response to light touch without any effect on their response to
chemically-induced itch or pain.

  
 

  

Salk Professor Martyn Goulding and Salk researcher Steeve Bourane. Credit:
Salk Institute

"This was one of the most surprising things we found," says co-lead
author Steeve Bourane, a Salk research scientist in Goulding's lab. The
group saw similar behaviors when they used a chemical genetic strategy
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to silence the NPY expressing interneurons that prevents them from
communicating with the presumptive neurons that transmit this form of
itch.

The fact that the NPY-deficient mice were no more sensitive than
controls to more forceful forms of touch and painful stimuli, or even to
chemicals that evoke itchiness, suggests light touch uses its own pathway
in the nervous system to evoke scratching.

Interestingly, by recording the electrical activity in the spinal cords of
mice depleted of NPY interneurons, the researchers discovered that the
NPY neurons seem to selectively inhibit or gate light touch signals
coming from hairy skin, but not the non-hairy (glabrous) skin, such as
the skin found on your palm. "That means there's probably two different
spinal touch sensory circuits, one for the glabrous skin and one for the
hairy skin," Bourane says.

A Cell study published by Goulding's group earlier this year identified
another player in the light-touch circuit: RORα neurons. The scientists
are pursuing additional studies to map the entire chain of neurons that
activate scratching in response to light touch—something that has been
overlooked in the field of chronic itch until now, the team says.

"In the future, maybe we can specifically manipulate or modify the
activity of these neurons to help people with chronic itch," Bourane
adds.

  More information: "Gate control of mechanical itch by a
subpopulation of spinal cord interneurons," by S. Bourane et al. Science, 
www.sciencemag.org/lookup/doi/ … 1126/science.aac8653
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