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Abstract

The densely-distributed sensory nerves in the cornea play an important role in the maintenance
of ocular-surface (OS) homeostasis via the regulation of tear secretion and blinking. However,
corneal sensory nerves can also produce ocular pain sensation. The corneal sensory nerves of the
ophthalmic nerve, a terminal branch of the trigeminal nerve, are classified into three types based on
the differences of their receptors (ion channels) and their specific functions, which have gradually
been elucidated over time via investigation of the relationship between each nerve type and specific
ion channels, e.g., TRPV1, TRPA1, and TRPMS. Dry eye disease (DED), one of the most common OS
disorders, in which the primary symptoms are ocular pain and discomfort, is pathophysiologically
caused by the underlying mechanisms of tear film instability, and is often related to increased blink-
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related friction in some cases. It is widely known that in some DED cases, there is a discrepancy
between the patient’ s subjectively reported symptoms and the objective signs. However, the concept
of neuropathic pain has recently been introduced as a possible clue to unravel the mystery of this
discrepancy. Thus, further studies on corneal sensory nerves and associated advanced treatment

strategies based on this key concept are expected.
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