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Electrophysiological Approach to Establish a Link Between 

Cerebellar Activity and Rhythmic Licking

Many animals drink water by rhythmic licking characterized by repetitive tongue and jaw movements. Such rhythmic behavior is established by a network of neurons forming a central-pattern-generator located in the brainstem. The cerebellum coordinates and finely tunes motor movements including rhythmic licking. The inferior olive neurons, which innervate the cerebellum via the climbing fibers, were found to be phase-locked to the licking rhythm in rat. This provided indirect evidence that cerebellar activity may possibly modulate the rhythmicity of licking. To establish a direct relationship that links cerebellar activity to licking, researchers started with expensive experiments using a lickometer to detect licking events. Later, they have invented a simple method for lick detection (Hayar and Heck laboratories) and it was possible to make electrophysiology recordings in the cerebellum in vivo, while simultaneously recording licking activity in conscious mice. Data from the lickometer experiments indicated that genetically different mice show significant differences in interlick interval. By removal and inactivation of cerebellum they found that mice without cerebellum have an increase in interlick interval. Lastly, they found that Purkinje cells, that have activity correlated with the rhythmic licking, do not have specific topographical organization in the cerebellum. In conclusion, examining the pattern of licking and cerebellar activity could help to evaluate the physiological function of motoneurons. Alterations in the normal pattern of licking as well as in the cerebellar activity could indicate the presence of a pathological condition such as in Amyotrophic Lateral Sclerosis (ALS) and in Fetal Alcohol Spectrum Disorders (FASD).
