Neurophysiological markers of early Alzheimer’s disease proteinopathy in the human brain
Jonathan Gallego Rudolf1, Alex I. Wiesman1, Alexa Pichet Binette1,2, Sylvia Villeneuve1, Sylvain Baillet1, for the PREVENT-AD Research Group
1

McGill University, Montreal, Quebec, Canada. 2 Clinical Memory Research Unit, Lund University, Lund, Sweden. Contact information: jonathan.gallegorudolf@mail.mcgill.ca

1. Background

Expected neurophysiological changes across the AD continuum

• Animal studies have shown that amyloid-beta (Aβ) is
associated with neuronal hyperexcitability, while tau
leads to neuronal hypoactivity (Busche et al, 2020).

4. Results
A. Aβ+/Tau- group showed neural hyperactivity, while
Aβ+/Tau+ displayed a shift towards hypoactivity

C. The shift in the Aβ-MEG relation in high tau individuals
was associated with longitudinal attentional decline

• It remains unknown whether analogous changes can be
detected non-invasively in the human brain during the
preclinical phase of Alzheimer’s disease (AD) (Maestú et
al, 2020).

2. Study aim
• We studied the neurophysiological (MEG) changes
associated with the early deposition of Aβ and tau (PET)
in asymptomatic older adults with familial history of AD
and addressed its implications for longitudinal cognitive
performance.
Adapted from: Leuzy et al, 2019)

3. Methods

PREVENT-AD characteristics (N = 104)
Age in years

67.4 (4.9)

Female % (n)

71.1 (74)

Years of education

15 (3.1)

Whole-brain Aβ SUVR

1.35 (0.35)

Entorhinal cortex tau SUVR

1.07 (0.14)

MMSE baseline score

28.8 (1.2)

RBANS Global cognition (slope)

-0.17 (2.43)

RBANS Immediate mem (slope)

-0.10 (3.15)

RBANS Delayed mem (slope)

0.89 (2.51)

RBANS Attention (slope)

-0.10 (2.85)

B. LME models corroborated the Aβ induced hyperactivity,
and the tau-related shift towards hypoactivity

5. Conclusion
• Aβ was associated with neural hyperactivity, while tau led
to a shift towards neural hypoactivity that related to
longitudinal decline in attentional scores.
• These early detectable neurophysiological changes may
represent non-invasive biomarkers of the preclinical stages
of AD (Maestú et al, 2020).
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