MedicalZpress

Epigenetic aging associated with aberrant
neural oscillatory dynamics of visuospatial
processing in those with HIV

January 5 2023

Fixation

Respond Left Respond Right Response

r=0.285*

800

Reaction Time (ms)
B (o)]
o o
o o
Reaction Time (ms)

Control HIV 20 40 60 80
Biological Age

Interaction between biological age and HIV status on the posterior cingulate theta
response and the medial prefrontal cortex alpha response. Credit: 2022 Schantell
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et al. Experimental paradigm and behavioral results. (A) An illustration of the
visuospatial processing task paradigm. Each trial had a fixation period lasting
2000 ms (variable ISI: 1900-2100 ms) and a stimulus-presentation period lasting
800 ms, which consisted of one of the four options displayed. Participants
responded whether the checkered grid appeared to the left or to the right. (B)
(Left) Reaction time (in ms) is displayed on the y-axis. There was a significant
difference in reaction time by group such that people with HIV were slower to
respond than controls, but they did not differ in terms of accuracy. (B) (Right)
Biological age was associated with reaction time in all participants. *p is less
than 0.05. Credit: Aging (2022). DOI: 10.18632/aging.204437

A new research paper titled "Epigenetic aging is associated with aberrant
neural oscillatory dynamics serving visuospatial processing in people
with HIV" has been published in Aging.

Despite effective antiretroviral therapy, cognitive impairment and other
aging-related comorbidities are more prevalent in people with HIV
(PWH) than in the general population. Previous research examining
DNA methylation has shown PWH exhibit accelerated biological aging.
However, it is unclear how accelerated biological aging may affect
neural oscillatory activity in virally suppressed PWH, and more broadly
how such aberrant neural activity may impact neuropsychological
performance.

In this new study, participants (n = 134) between the ages of 23 and 72
years underwent a neuropsychological assessment, a blood draw to
determine biological age via DNA methylation, and a visuospatial
processing task during magnetoencephalography (MEG). Researchers
focused their analyses on the relationship between biological age and
oscillatory theta (4-8 Hz) and alpha (10-16 Hz) activity among PWH
(n=65) and seronegative controls (n = 69).
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"To our knowledge, no study to date has directly linked accelerated
biological aging in PWH to the neuro-functional changes that occur in
cognitively impaired PWH, which include deficits in visuospatial
processing, attention, working memory, and motor function networks

[10-19]."

PWH had significantly elevated biological age when controlling for
chronological age relative to controls. Biological age was differentially
associated with theta oscillations in the left posterior cingulate cortex
(PCC) and with alpha oscillations in the right medial prefrontal cortex
(mPFC) among PWH and seronegative controls. Stronger alpha
oscillations in the mPFC were associated with lower CD4 nadir and
lower current CD4 counts, suggesting such responses were
compensatory. Participants who were on combination antiretroviral
therapy for longer had weaker theta oscillations in the PCC.

These findings support the concept of interactions between biological
aging and HIV status on the neural oscillatory dynamics serving
visuospatial processing. Future work should elucidate the long-term
trajectory and impact of accelerated aging on neural oscillatory
dynamics in PWH.

"In sum, these findings provide compelling evidence linking epigenetic
biological aging and aberrations in neural oscillatory activity in PWH,
suggesting that biological aging may underlie some of the key
neurological findings in the neuroHIV literature."

More information: Mikki Schantell et al, Epigenetic aging is
associated with aberrant neural oscillatory dynamics serving visuospatial
processing in people with HIV, Aging (2022). DOI:
10.18632/aging.204437
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