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Itch Therapy Progress from New Discovery of Basic 
Neurobiology to Clinical Applications of 

Translational Medicine 
 

Sung-Tsang Hsieh1,2 
 
Abstract: Itch is a protective sensation with a scratching response to pruritogens, in contrast to pain, which 
shows an escaping phenomenon as the response element. Both itch and pain have shared mechanisms and unique 
pathophysiology in neural substrates from the level of peripheral receptors and the central processing spinal cord 
and brain, respectively. During the previous decade, there has been substantial progress in our understanding on 
the basic neurobiology of itch which provides foundations of developing new medications for itch. From 
neurobiology and circuitry points-of-view, itch is initiated from the peripheral receptors in the skin. They are 
localized at the nerve terminals of primary sensory neuron (first order neuron) in the dorsal root ganglia which 
interact with various cells in the epidermis and dermis of the skin including keratinocyte, immune cells, such as 
dendritic cell, T cell, eosinophil, and mast cell etc. The itch signals will then synapse with the second order 
neurons in the dorsal horn of the spinal cord, and then transmitted via spinothalamic tract to the thalamus. Such 
itch signals will be processed in the brain including: (1) discriminative perspective at the somatosensory cortex 
and (2) affective perspective at the limbic system. Over the last decade, the most important progress in the itch 
field is the discovery of Mas-related G protein-coupled receptor (MRGPR) which opens a new avenue for 
designing new therapeutic targets for itch. The assessment and treatment of chronic itch pose a challenge in 
clinical practice. The first step is to identify the cause of itch, in particular, structural lesions or systemic diseases, 
such as uremia. The next step is then to prescribe personized and specific theapies based on itch mechanisms and 
pathophysiology, including conventional antihistamine or biologics of new generation, such as the antagonist 
against interleukin 31 receptor. In summary, over the past ten years, we have seen the remarkable progress in itch 
neurobiology which offers a new horizon for designing new therapeutic strategies for chronic itch. 
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