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Abstract

Exploring Brain Regions That Encode the Temporal Context

of Memory

Takumi Imamura

Episodic memory is the memory of events experienced by an individual, and in
addition to the content of the event, it is stored along with various incidental information
such as the temporal and spatial context in which the event was experienced.

In this study, we examined whether there are brain regions that can encode tem-
poral context in episodic memory. Experiments 1 and 2 were conducted to investigate
whether there are brain regions that can encode temporal context. In experiment 1,
we used as stimuli a character from a game released more than 10 years ago (remote
memory) and a character from a game not long after its release (recent memory). The
purpose of this experiment 1 is to search for brain regions that show different activation
patterns for these remote and recent memories. Participants were asked to learn a re-
cent memory in a behavioral experiment and to recall the remote and recent memories
in an fMRI experiment on the following day. Different patterns of activation of remote
memory and recent memory were found in “inferior frontal gyrus, precentral gyrus,
cingulate gyrus, inferior temporal gyrus, precuneus, lateral parietal lobe and occipital
pole”. Experiment 1 suggested that the temporal context of episodic memory can be
decoded in the precuneus, precentral gyrus, inferior frontal cortex and lateral parietal
lobe. In experiment 2, images of tools or toys were used as stimuli. Experiments were

conducted in the morning and afternoon in rooms on the third and fifth floors, respec-
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tively. The purpose of this experiment is to explore brain regions associated with time.
Participants were asked to imagine that they were actually using the tools or toys in
the room in the behavioral experiment, and the next day, they were asked to answer
when and where they saw each stimulus in the fMRI experiment. The brain regions
that showed time-related activation patterns were identified in the cerebellum, superior
frontal gyrus, postcentral gyrus, parietal lobule, superior marginal gyrus, higher visual
cortex, and occipital pole. Experiment 2 suggested that the temporal context of episodic
memory can be decoded in the cerebellum, superior frontal gyrus, postcentral gyrus,
parietal lobule, and supramarginal gyrus. The present study reveals a number of brain
regions that are thought to represent temporal context in episodic memory. Experiment
1 searched for brain regions with different patterns of activation during long time inter-
vals in remote memory and recent memory. Experiment 2, on the other hand, explored
time-related brain regions during short time intervals in the morning and afternoon.
Experiment 1 asked participants to recall images and names, which included context
other than time. Experiment 2, on the other hand, is considered to be more purely
temporal in context than Experiment 1, since participants were asked to respond about

time.

key words Episodic memory, Temporal context, fMRI
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