
Electrophysiological correlates of memory consolidation and reconsolidation

Discussion

Electrophysiological Correlates

Moore, JL1, Rawdon1, C & Roche, RAP12

Introduction

A sample of (n=15) participants aged b/n 18-30 was
used to complete this study. After rejecting 2 participants
due to excessive EEG/EOG artefacts or head movements,
15 participants remained, 8 were male and 13 were right
handed

All stimuli were presented using E-Prime©.  Study Block 1:
16 stimulus pairs presented.  Study block 2:
probe pair followed by the addition of another stimulus (i.e.,
“triplet”) or no new stimulus (i.e., “pair”) Test block: LEFT
click if stimuli previously paired together RIGHT click if not

EEG activity was amplified using a band-pass of 0.16
100Hz and a gain of 1000. The conversion rate was 2000Hz
per channel and the range was 150 mV. Recordings were
notched &  filtered off-line at 50Hz

Participants wore a 128 channel EasyCap connected to a
Brainvision© high impedance ERP amplifier. Individual
electrodes were adjusted to achieve an impedance level of
<20k�.

BESA© Analysis and Source Localisation software was
used to calculate average and grand average ERP waveforms
and to complete a source analysis of the waveforms

Consolidation Theory posits that memories are labile only during a limited period following 
encoding, but as time passes, memories are consolidated and become resistant to change. The 
rediscovery of reactivation-induced reconsolidation challenged this view. In contrast to the
consolidation account, reconsolidation is thought to return memories to a labile state wherein 
they can be manipulated

The evidence in favour of the Consolidation Theory is widespread, both on a cellular and 
systems level. Research has indicated that consolidation and reconsolidation of memory 
employ similar mechanisms; both require protein synthesis and glutaminergic input, and both 
seem to be associated with the hippocampal formation. Despite this, other data argues that the 
two concepts are entirely separate and individual processes

Reconsolidation has thus far been mainly demonstrated in animal models using UCS-CS 
preparations. In humans, reconsolidation has been observed in procedural memory, implicit 
memory in infants, and most recently, in episodic memory and declarative memory (see 
Moore & Roche, 2007, in press).

Here, A task was devised specifically to compare the electrophysiological correlates of 
remote and newly consolidated memory traces with reconsolidated traces, as well as to 
investigate indices of updating an existing memory trace
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Test Block (1-2 hrs later)

All stimuli were presented using E-Prime©

Study Block 1 (Day 1)

Study Block 2 (24 hrs later)

RV = 21.712%

RV – 37.805%

Modulation of frontal positivity and posterior negativity between reconsolidated stimuli and both old and newly 
consolidated stimuli were evident at channels F9 and P6 [old consolidated F9 (400-700ms), P6 (300-560ms); newly 
consolidated F9 (250-400ms), P6 (300-560ms)]. These modulations may reflect differences in processing between 
reconsolidation and normal consolidation (i.e., ‘old’ and ‘new’). Dipole modelling of the subtractions for these differences 
identified possible generators for these modulations at left frontal and parietal areas. The similarity of component 
morphologies accompanied by ERP amplitude differences may imply a quantitative rather than qualitative difference in the 
nature of reconsolidation compared to consolidation processes.
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