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Answer both of the following questions. Answer either in Japanese or English.

I. Upon repetitive stimulation of an axon, synaptic responses can become gradually
smaller as in the example below showing postsynaptic currents (this phenomenon is
called synaptic depression). Describe more than two mechanisms undetlying synaptic

depression.

stimulation

v ¥ ¥ ¥ \
&
100 ms

IL. Describe how synaptic depression can contribute to neural computation or cognitive

function.

29




TR 20 FEETRRASHRNE
ERERTER  HBAHEE
%25 REBEE (2)

Answer both of the following questions. Answer either in Japanese or English.

I. When a rodent explores a context space, it is represented on the single neuron and
network level in both the hippocampus and the cortex. Explain what types of neural codes

are used and how they relate to memory.

II. Discuss what types of sensory and non-sensory information support spatial coding in

the hippocampus.
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Answer all of the following questions. Answer either in Japanese or English.

The amygdala is an important site of neural plasticity and memory storage for auditory

fear conditioning in which animals learn that an auditory ‘conditioned stimulus’ predicts

occurrence of an aversive ‘unconditioned stimulus’ and exhibit fearful behavioral

freezing responses after learning. Auditory and aversive signals converge in the amygdala.

Related to this:

(1) Discuss the neural pathways which convey auditory sensory information from the ear
to the amygdala. |

(2) Describe the neural mechanism in the amygdala underlying fear conditioning and the
evidence for this.

(3) Describe the output pathways from the amygdala which produce behavioral

fear/freezing responses after fear learning has occurred.
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