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Neural pathways to induction visually guided saccades after V1 lesion
Rikako Kato
Graduate School of Medicine, Kyoto University

The damage to the primary visual cortex (V1) causes loss of the subject’s visual awareness in
the affected visual field; the subject cannot “see” anything. However, some patients have an
ability to localize the visual target by eye movements or forearm reaching without visual
awareness. This phenomenon is called ‘blindsight’.

To identify the neural pathways for induction of visually guided saccades after V1 lesion, we
conducted a series of experiments as follows. First, to test whether the retinotectal pathway,
direct projection from the retina to superior colliculus (SC), contributes to visually guided
saccades after V1 lesion, we inactivated the SC of monkeys with unilateral V1 lesion by
microinjection of muscimol and analyzed the effects on visually guided saccades. After
ipsilesional SC inactivation, the monkeys failed to localize the target at the spatial

representation of the injection site on the SC retinotopic map. This result suggested that
retinotectal pathway is a critical gate of visual information after V1 lesion. Second, to identify
the brain area associated with visually guided saccade after V1 lesion, we measured regional
cerebral blood flow (rCBF) using a Positron emission tomography (PET) while monkeys with
V1 lesion performed visually guided saccades. Before V1 lesion, the highest association with
visually guided saccades was found in the occipital cortex. The cluster included several visual
areas, V1, V2, V3, V4 and STP. However, after V1 lesion, significant associations in early
visual cortices of ipsilesional hemisphere disappeared except V3 and MST/MT. Highest
association in the ipsilesional hemisphere was found in the lateral intraparietal area (LIP). To
test whether LIP neurons respond to the visual stimulus and yield a presaccadic activity after V1
lesion, we recorded single unit activity of LIP neurons while the monkeys with V1 lesion
performed visually guided saccade task. Ipsilesional LIP neurons showed visual responses to the
visual target in the affected visual field and presaccadic activity for the saccade toward the
affected visual field. And, we examined the effects of LIP inactivation by muscimol injection on
the visually guided saccade after V1 lesion. Ipsilesinal LIP inactivation caused a deficit of
visually guided saccade peformances. And, inactivation of contralesional LIP also impaired
visually guided saccades to a target in the affected visual field, while saccades towards the intact
visual field remained unaffected. Thus, LIP of both sides causally contributed to the visually
guided saccades to the target in the affected visual filed. Taken together, V1 lesion caused a loss
of many visual pathways via V1 and a relative contribution of LIP to the control of visually



guided saccades was significantly enhanced; presumably mediated pathways via SC and
MST/MT.



Electrophysiological study of a L-dopa-induced dyskinesia
mouse model

Dwi Wahyu Indriani, Hiromi Sano, Satomi Chiken, and Atsushi Nambu

Division of System Neurophysiology, National Institute for Physiological Sciences, , and
Department of Physiological Sciences, SOKENDAI (Graduate University for Advanced
Studies), Okazaki 444-8585, Japan.

L-dopa induced dyskinesia (LID) refers to abnormal involuntary movements
(AIMs), including movements with dystonic posture, choreiform, or stereotypic features.
LID is one of major complications after long-term use of L-dopa treatment in advanced
stage of Parkinson's disease (PD). PD is neurodegenerative disease resulting from the
degeneration of dopaminergic neurons in the substantia nigra pars compacta. Therefore,
dopamine replacement therapy with oral administration of L-dopa remains as the
standard treatment for PD. To elucidate the mechanism of LID, we examined
spontaneous neuronal activities of the basal ganglia (BG) and motor cortex-induced
response patterns in the BG, especially globus pallidus (GP, external segment of the
globus pallidus in primates) and substantia nigra pars reticulata (SNr) of LID mice under
awake state. PD mice were made by injecting 6-hydroxydopamine (6-OHDA) into the
right medial forebrain bundle (MFB). Then, PD mice were injected intraperitoneally with
L-dopa for 11 days, resulting in development of LID. Neuronal activities of GP and SNr
neurons were recorded from control (sham-lesioned mice), PD (6-OHDA lesioned mice),
dyskinesia-off (at least 24 hours after last L-dopa injection), and dyskinesia-on (20-120
minutes after L-dopa injection, when mice develop dyskinesia) conditions. Spontaneous
neuronal activities of GP and SNr neurons showed a little difference between control,
PD, dyskinesia-off, and dyskinesia-on conditions. In the GP, cortically evoked late
excitation was increased during PD and dyskinesia-off, but it was decreased during
dyskinesia-on. In the SNr, cortically evoked inhibition and late excitation were
decreased during PD. Similar responses with increased inhibition can be seen during
dyskinesia-off, suggesting latent changes after repetitive L-dopa treatment. During
dyskinesia-on, cortically evoked inhibition was prolonged, and late excitation was
reduced in the SNr. Cortically evoked excitation, inhibition and late excitation are
considered to be mediated by the hyperdirect, direct, and indirect pathways,
respectively. Thus, LID can be explained by increased facilitatory signal for movements
through the direct pathway and decreased stop signal through the indirect pathway.
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