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Chronic recording of single lateral geniculate neuron
activity in behaving rat

Takafumi AKASAKI

Abstract

The lateral geniculate nucleus (LLGN) of the thalamus conveys visual information to the primary
visual cortex. Because activity of LGN neurons is elicited by retinal inputs, amount of LGN activity
are expected to represent strength of visual inputs. Also, visual deprivation is assumed to decrease
the LGN activity and leads to experience-driven cortical plasticity in young animals. However, it is
not clear whether neural activity of LGN faithfully represents the input strength in awake condition.
In order to test this hypothesis in behaving animals, we implanted a wire electrode to the LGN of rat
chronically and recorded neural activity in behaving condition. Strobe flash stimuli effectively elicited
visual responses of LGN neurons. Unexpectedly, however, we found no quantitative difference in
mean firing rate of ongoing activity between the light and dark environment. In addition, abrupt
increase of activity of short duration was accompanied by exploratory whisking of rats. These results
suggest that neural activity of LGN does not simply represent the quantity of visual inputs in

behaving rats.

Keywords : chronic neural activity recording, lateral geniculate nucleus (LLGN), single neuron

activity, behaving rat, brain machine interface






