Modulation of Emotional Relational Memory by Neurostimulation:
Evidence from a Multimodal Investigation using HD-tDCS and 7T fMRI
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l. Introduction

Experimental Design

Il. Methods
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men, and 6.25% agender; 43.75% Asian, 31.25%
White, and 18.75% multiracial/other participants.
The HD-tDCS study included three groups: anodal
(N = 8), cathodal (N =4), and sham (N =7).
Safety tests at 3T:

» Testing at the 3T level followed
a progressive approach, using
a watermelon, a human
cadaver head, and then a
human volunteer.

» BO field-mapping scans during
1.5 mA stimulation were
acquired.

* Temperature monitoring was
performed during the scanning
of using the cadaver head.

evidence [1], recent research
[4] demonstrated that
emotion does not uniformly
Impair RM. Rather, it can
enhance or disrupt it linked to
attentional and contextual
factors. Using a Remember/
Know paradigm and an item-
context matching task, this
study revealed that emotional
enhancement of RM occurs
when conditions promote
focused attention on emotion
and contextual detaills.

* Functional MRI data
identified enhanced crosstalk
between the left ventrolateral
prefrontal cortex (vIPFC) and
the medial temporal lobe
(MTL), with the former driving
these interactions.

Encoding (with fMRI & neurostimulation)

* The experiment used two
sessions (2—3 days apart).
1. Encoding: included
90 composite images
(emotional or neutral
foreground), with
participants attending to
either the foreground or
background (neutral),
followed by emotion rating
[4]. HD-tDCS was applied
during encoding (either
sham, anodal: excitatory,
or cathodal: inhibitory [9])
targeted the left vIPFC.

2. Retrieval: included a subjective task Simulation of HD-tDCS electrode montage S | |
(Remember/Know/New) and an objective RM task

targeting the vIPFC region, showing a. electric
(forced-choice foreground-background matching). field magnitude and b. electrode montage
lll. Results

Frontal modulation of
MTL activity linked to
enhanced RM by *
emotion. Recent
evidence has identified
the left VIPFC) as an
obvious target for
neurostimulation [4].
(Top) White seed area
indicates the overlap
between clusters linked to
enhanced subjective (red)
and objective (blue) RM
by emotion. (Bottom)
MTL areas showing
increased coupling with
the vIPFC seed cluster,
for subjective (red) and
objective (blue) RM.
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* Temperature monitoring in the cadaver confirmed no risk
of electrode overheating.

* The scanned volunteer participant reported only mild and
transient sensations typical of tDCS.

IV. Conclusion & Future Directions

« Concurrent HD-tDCS + fMRI is safe and tolerable for
causally investigating emotional relational memory.

* As expected, stimulation did not affect emotion ratings

during encoding, but modulated subsequent consolidation

of emotional RM.

Cathodal attenuation of RM provides preliminary

N evidence to support that left vIPFC is a necessary node
\ for top-down emotional memory modulation.

« VIPFC stimulation selectively influences recollection over
familiarity, consistent with theoretical models [4, 3].

Retrieval
Probe

If the picture

is OLD... Fixation

R/K/N Task
Subjective RM:

Accurate Recollection
R)-based Responses

Matching Task

Objective RM:
Accurate |dentification
of FG-BG Matches

Task Diagram. lllustrated are
both the encoding and retrieval
phases [adapted from 4, 8].
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