
 

High levels of DNA damage in nerve cells can
lead to dementia
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Scientists from the world-leading Sheffield Institute for Translational
Neuroscience (SITraN) have discovered a novel pathway contributing to
dementia in individuals that lack the typical signs of Alzheimer's disease
in the brain.

The research published today (26 June 2015) in the journal 
Neuropathology and Applied Neurobiology builds on previous work using
brain tissue donated to the Medical Research Council Cognitive
Function and Ageing Study (CFAS).

This population-based study shows that one in five of the elderly with
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documented dementia lack significant amounts of the classical hallmarks
of Alzheimer's disease in the brain, namely ß-amyloid plaques and
neurofibrillary tangles.

The Sheffield group have subsequently worked to investigate what else
may be affecting brain function in this group of people.

The research team led by Steve Wharton, Professor of Neuropathology
based at SITraN, focussed on this group of over 65 year olds with little
or no classical signs of typical Alzheimer's or dementia pathology.

They isolated nerve cells from donated brain tissue and found that higher
levels of DNA damage in nerve cells correlate with cognitive decline as
documented in the donors' medical records.

The scientists further examined the changes in cellular pathways in these
dementia cases with high levels of DNA damage compared to healthy
control samples. They found changes in genes associated with increased
cholesterol biosynthesis, as well as impaired signalling pathways, which
are essential for regulating the way that nerve cells respond to their
environment, including insulin and Wnt signalling – made up of proteins
that pass signals from outside a cell through cell surface receptors to the
inside of the cell.

"As these changes are independent of established Alzheimer's disease,
they may underlie neuronal dysfunction in these cases and targeting them
may provide another potential therapeutic approach to dementia," said
Professor Steve Wharton.

As life expectancy and with it the rate of dementia increases, there is a
growing need to identify, prevent and effectively treat dementia. Most
studies and clinical trials have focussed on tackling typical Alzheimer's
pathology – ß-amyloid plaques and neurofibrillary tangles in the brain.
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However, at present dementia remains incurable.

The Sheffield team which leads the neuropathology studies within CFAS
has previously demonstrated that there is a significant overlap of what is
seen as classical Alzheimer's pathology between people with and without
dementia, particularly in the very oldest.

Professor Wharton added: "Studies of the abnormal proteins deposited
in Alzheimer's, ß-amyloid and tau, are very important for understanding
dementia and they are very important as targets for therapies, but it is
important, given the very slow pace of development of such treatments,
that our focus on the causes of dementia should not be too narrow.

"There is a compelling case to identify other cellular and molecular
processes contributing to dementia in order to identify potential new
therapeutic targets."

Carol Brayne, Lead Investigator for the CFA study based at Cambridge
University, said: "This work highlights the unique and enormous value of
the contribution of individual CFAS participants, as brain tissue donors,
and their families to understanding the complexity of dementia across
the whole of the older population, compared with findings from groups
selected by their contact with particular clinical services."

  More information: "Neuronal DNA damage response-associated
dysregulation of signalling pathways and cholesterol metabolism at the
earliest stages of Alzheimer-type pathology." Neuropathology and
Applied Neurobiology; published online June 2015.
DOI: 10.1111/nan.12252 

"A neuronal DNA damage response is detected at the earliest stages of
Alzheimer's neuropathology and correlates with cognitive impairment in
the Medical Research Council's Cognitive Function and Ageing Study
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ageing brain cohort." Neuropathol Appl Neurobiol. 2015
Jun;41(4):483-96. DOI: 10.1111/nan.12202
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