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Cerebellar control of saccades 
by the size of the active population

in the caudal fastigial nucleus
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For every saccade (horizontal, oblique or vertical), 
the left and right cFN regulate the balance of activity 

between the excitatory and inhibitory input (from EBNs and IBNs)
to the motor and internuclear neurons in the abducens nucleus

(Journal of Neurophysiology 2004).
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cFN stimulation evokes a contralateral saccade
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Noda, Murakami, Yamada, Tamada, Tamaki & Aso T Journal of Neurophysiology 1988 (head fixed monkey)  
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cFN inactivation reduces the velocity of contralateral saccades
without changing their duration  hypometria
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Quinet & Goffart Journal of Neurophysiology 2005, 2007 (head free monkey)  
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HYPOTHESIS : 
the number of active cFN neurons 

influences the velocity of contralateral saccades
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PHARMACOLOGICAL INACTIVATIONELECTRICAL MICROSTIMULATION
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cFN inactivation makes
ipsilesional saccades hypermetric
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Goffart, Chen & Sparks Journal of Neurophysiology 2004  
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Quinet & Goffart Journal of Neurophysiology 2005, 2007 (head free monkey)  

“accumulating noise” =
planning noise + signal-dependent noise 
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About the increased endpoint variance 
for ipsilesional saccades
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ExperimentExperiment

No particular increase in variance

ExperimentExperiment

No particular increase in variance
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For some injection, the magnitude of dysmetria increases with the trial number.
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For some injection, the magnitude of dysmetria increases with the trial number.

The drug diffuses with the trial number.

As the drug diffuses, 
the number of inactivated neurons increases = the number of active neurons diminishes.

Reduced number of active neurons reduced peak velocity

unchanged duration
 enhanced hypometria.

ipsi
cFN
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For some injection, the magnitude of dysmetria increases with the trial number.

The drug diffuses with the trial number.

As the drug diffuses, 
the number of inactivated neurons increases = the number of active neurons diminishes.

Reduced number of active neurons unchanged/enhanced peak velocity
enhanced duration

 enhanced
hypermetria

1. The NUMBER of active neurons contribute to the saccade dynamics
2. Different evolutions of ipsi/contra-lesional dysmetria indicate TWO UNRELATED DEFICITS
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CONCLUSION

1. The NUMBER of active neurons contribute to the saccade dynamics
2. Different evolutions of ipsi/contra-lesional dysmetria indicate TWO UNRELATED DEFICITS

3. Between the topographical and temporal "codes", a negative feedback loop

Spatio-temporal transformation

TOPOGRAPHICAL "code" 
(e.g. deep Superior Colliculus)  

TEMPORAL "code"
(e.g. motoneurons)  

CONCLUSION
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1. The NUMBER of active neurons contribute to the saccade dynamics
2. Different evolutions of ipsi/contra-lesional dysmetria indicate TWO UNRELATED DEFICITS

3. Between the topographical and temporal "codes", the RESTORATION OF SYMMETRY

TOPOGRAPHICAL "code" 
(e.g. deep Superior Colliculus)  

TEMPORAL "code"
(e.g. motoneurons)  

RESTORATION OF 
BALANCED

ACTIVITY
Bilateral cerebellar adjustment

CONCLUSION

The orienting movement is not saccadic (abrupt and very rapid) for any teleological purpose. 
It is saccadic merely because the flow of activity involves the activity of neurons whose pattern of firing rate is bursting.
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