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Using Electrical Current to Selectively Improve
Different Memories in Older People

Robert M. G. Reinhart
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Aging & Memory
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PRINCIPLES OF BRAIN COMPUTATION
* Gate sensory stimuli
* Modify neuronal excitability
* Suppress irrelevant inputs
* Recruit task-relevant circuits

Stimuli
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Distinguishing Memory Systems

Simons & Spiers et al (2003)
Nat Rev Neurosci
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inferior parietal lobe (-42, -52, 32)

Greve et al (2010)
J Neurosci
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Noninvasive Brain Stimulation Protocols

Inferior parietal lobule (IPL)
Experiments 1 & 3: Theta (4 Hz); Experiment 2: Gamma (60 Hz)

Table 1| Demographic characteristics by neuromodulation group

DLPFC gamma, n=20 IPL theta, n=20 Sham, n=20
Mean (s.d.)/count Mean s.d.)/count Mean (s.d.)/count P value
Experiment 1
Age (years) 74.25 (5.58) 759 (6.45) 73.85 (6.55) 0.5452
Sex (male/female) 1/9 12/8 1/9 0.934°
Education (years) 16.23 (3.05) 15.57 (314) 16.1(217) 0.7432
MoCA 26.5 (1.93) 26.55 (2.44) 274 (2.35) 0.3712
GDS 1.6 (1.53) 1.85(1.5) 14 (1) 0.5942
Current intensity (mA) Electric field intensity (E) Experiment 2
~1.58 NI T 1.58 o NN T 0.373 DLPFC theta n=20 IPL gamma n =20 Sham n=20
Mean (s.d.)/count Mean (s.d.)/count Mean (s.d.)/count P value
Dorsolateral prefrontal cortex (DLPFC) Age (years) 76.85 (7.18) 767 (5.64) 76.55 (6.87) 0.990°
Experiments 1 & 3: Gamma (60 Hz); Experiment 2: Theta (4 Hz) Sex (male/female) 11/9 10/10 9/ 0.819°
Education (years) 14.75 (2.27) 15.45 (2.09) 14.65 (2.56) 0.496°
MoCA 25.9(2.95) 26.2 (2.71) 2545 (2.6) 0.6892
GDS 1.55 (115) 175 (112) 1.8 (1.47) 0.8022
Experiment 3
DLPFC gamman=15 IPL thetan=15
Mean (s.d.)/count Mean (s.d.)/count P value
Age (years) 71.80 (5.92) 72.33(5.25) 0.7962
Sex (male/female) 8/7 6/9 0.464°
Education (years) 13.93 (2.05) 14.2 (2.70) 0.7632
MoCA 25.8(2.27) 26.8 (2.48) 0.260°
GDS 140 (0.83) 147 (1.30) 0.802°
Current intensity (mA) Electric field intensity (E) *One-way ANOVA. "Two-sided chi-squared test.

~1.59 IR T 1.59 ONMMEENNN""" NN 0.2

Grover, Wen, Viswanathan, Gill, Reinhart (2022) Nat Neurosci; Reinhart (2022) Science
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Probability of recall

Probability of recall

Probability of recall
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Selective, Sustainable Memory Enhancements

Long-lasting, dissociable improvements
in working memory & long-term memory
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Primacy: online rate of change

Primacy: online rate of change

The speed of memory improvements over 4 days

predicts memory benefits 1 month later
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Phrase Structure Building in the Brain

Matthew Nelson

Assistant Professor
Department of Neurosurgery, Heersink School of Medicine;
University of Alabama at Birmingham
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What Iis special about the human brain?

A capacity to combine basic symbols using nested rules is a uniq
characteristic of the human language faculty.

The car(at the stoplight)is blue

A linear representation of words is insufficier
for language: Hierarchy Iis needed
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Word-by-word
visual
presentation

Nelson, et alPNAS 2017
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3 to 10 word sentences

Simple sentences with a noun phrase
followed by a conjugated verb phrase

Optional complements (“of Bill Gates”)
and location adjuncts (“under the
bridge”)

Merge



Brainactivity closelytracks

sentenceinternal phrase structures * Nelson, et al.
PNAS(2017)
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Brainactivity closelytracks

sentenceinternal phrase structures * Nelson, et al.
PNAS(2017)
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Brainactivity closelytracks

sentenceinternal phrase structures * Nelson, et al.
PNAS(2017)
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Brainactivity closelytracks

sentenceinternal phrase structures * Nelson, et al.
PNAS(2017)

6— Ten sad students of Bill Gates
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