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Methods

The caudal fastigial nucleus (CFN) is critical for generating accurate saccades toward a visual target. Its pharmacological inactivation alters the amplitude of their horizontal component: it is hypermetric for ipsilesional saccades and hypometric for contralesional ones. A recent study reported that "ipsilesional saccades showed more endpoint variability than did normal saccades" and that the "inactivation effects on saccade noise are explained by a decrease of the feedback gain and an increase of planning and/or signal dependent motor noise" (Eggert et al., 2016). In the framework of a control of saccade amplitude by negative feedback, the hypermetria of the horizontal component of ipsilesional saccades can indeed be explained by an underestimation of the current eye displacement. However, instead of adding a notion which is rather neurophysiologically undetermined ("noise"), we propose that the endpoint variability actually reflects the size of the active population in the CFN. This conjecture derives from the results of Quinet & Goffart (2015) who showed that the size of saccades evoked by electrical microstimulation in the fastigial nucleus increases with larger current.

According to this hypothesis, if an injection of muscimol is made not exactly centered in the fastigial oculomotor region, the number of saccade-related neurons which are inactivated by the pharmacological agent should increase as it diffuses, resulting in a time-varying dysmetria. Moreover, this effect of diffusion should not be restricted to the generation of ipsilesional saccades, but should concern also the generation of contralesional ones.

We show examples of inactivation experiments performed in the head-restrained monkey where the magnitude of dysmetria does not change with time and others where it increased. Depending upon the experiment, this time-varying effect affects either ipsilesional or contralesional saccades. Thus, the so-called "noise" inferred from the variability of endpoints after CFN inactivation seems to result from an increase of the number of neurons which are silenced by the pharmacological agent (muscimol). 

Stationary dysmetria

Stationary dysmetria NON stationary hypometria NON stationary hypermetria

Four rhesus monkeys were used in this study. The movements of one eye were recorded with the scleral search coil in magnetic field technique. The saccades were initiated from a fixation target located straight ahead that the monkeys had to fixate for a variable interval (750 -1500 by 250ms). Two hundred milliseconds after the disappearance of the central target (gap paradigm), a transient target (duration=100ms) appeared in the peripheral visual field (horizontal and vertical eccentricity of 0, 8 or 16°). The monkeys' task was to look at the location where the target was flashed. The target location varied pseudo-randomly between the trials. A series of (3-4) experiments were performed before each inactivation experiment in order to estimate the control performance. A total of 25 injections of muscimol were made locally in the cFN. The injections were made after the saccaderelated regions were identified and localized using standard electrophysiological techniques (unit recording and microstimulation). 
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