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Oxidative stress and DNA damage in white matter lesions of the human ageing brain

.ﬁggana AI—MashHadiﬂ Julie Simpson?, Paul Heathzb Mark Dickman?, Paul Ince?, Stephen Wharton?
r Translational Neuroscience, “University of Sheffield

Introduction: White matter lesions (WML), identified as hyperintensities on Tz-weighted magnetic resonance
images (MRI) in the ageing brain, are linked to dementia and depression. lschaemia, as well as other
mechanisms, may coniribute to their pathogenesis but the exact pathological role of these in WML remains
poorly defined and the role of glial cell pathology remains unclear,

Aims: The current study investigates the hypothesis that oxidative DNA damage contributes to the pathogenesis
of WML and the surrounding WM through altered glial cells functioning.

Materials aﬁ"d [Vlet ds: Eﬁressmn of 8-hydroxy-2'-deoxyguanasine (8-OHdG) a marker of oxidative stress,
was investigated WML and cantrol WM, both from cases with WML (referred to as:lesional contrais) and
without WME:derived fromdhe MRC-Cognitive Function and Ageing $tudy. Lesions ware previously identified
using post mbrtem MRI. B%idative DNA damage was detected by immunchistochemisty and nuclear expression
guantified as proportion of positive nuclel, Double staining was performed for GFAP, CD68:
specific protein to enable colocalisation of BOMdG with markers of astrocyfes microglia an
respectwely Re: wuli ansive DNA oxidative damage was identified in-all three groups of WM in multiple cell
types. BotH’ 7} and lesional control WM (p=0.011) showed significantly more 8-0Hd
immunoreactt 3 cells than control WM, whilst WML and lesional controls did not significantl
Other markersof DNA damage, including gamma histone H2AX (Y H2AX) and DNA depe|
(DNA-PK}, showed a similar pattern of expression. Conclusion; p:z;ré@uhf@d gemg WM and
may contribute:tuiiatagenesis of WML. The similarity in the leve ve DNA damage in‘lesional control
WM and WWuggests fﬁ% oxidative damage is W|despread and not confined to WML;,
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ing fibres is in keeping with the role of this molecule in
muscle development,

Reference:

1. Morosetti et al. Neurobiol Aging 2010; 31: 1205-14.
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Y.T. Asi**, H. Ling***, Z. Ahmed®, AJ. Lees'?,

T. Revesz®, ].L. Holton®

LQueen Square Brain Bank, Department of Molecular
Neuroscience, UCL Institute of Neurology, UK: ZReta
Lila Weston Institute of Neurological Studies, UCL
Institute of Neurology, London, UK; E-mail: yasmine,
asi.09@ucl.ac.uk; *Shared fiest authorship

Cognitive impairment in multiple system atrophy: a
clinico-pathological stady

Introduction: Multiple system atrophy (MSA) is a pro-
gressive neurodegenerative disecase characterized by
parkinsonism, cerebellar ataxia and aufonomic dys-
function. The pathological hallmark of MSA is glial
cytoplasmic inclusions (GCI} found i oligodendrocytes
with alpha-synuclein («Syn) being the main constitu-
ent. Cognittve impairment has previously been
regarded as an exclusion criterion in the diagnosis of
MSA, but recent studies have shown that a proportion
of patients with MSA do develop cognitive impairment.
Material and methods: Clinical data collected during life
was retrospectively reviewed and 9 MSA cases (5 MSA-
P and 4 MSA-C} with documented coguitive tmpair-
ment (CD) and 9 matched MSA patients with normal
cognition (7 MSA-P and 2 MSA-C) were selected from
the archive of the Queen Square Brain Bank for Neuro-
logical Disorders (QSBB). «Syn, Ab, tan, GFAP, and
TDP-43 immunchistochemistry and routine histological
techniques were employed to determine neuronal and
slial aSyn pathology, Ab deposition, tau pathology. gli-
osis, TDP-4:3 pathology and neuronal loss. Pathological
changes were assessed using quantitative and semi-
quantitative approaches.

Results: Neurons were well preserved in cortical and
limbic regions of both the CI and non-CI groups. GCI
burden was greater in cortical regions of the non-CI
group, while it was greater in limbic regions of CI
group, however, these findings did not reach statistical
significance. Ab deposits were more frequent in the
non-Cl group, while Alzheimer-type tau pathology was
no greater than Braak and Braak stage IT in either

Neuropathology and Applied Nourobiolog

group. Concomitant pathologies such as Lewy bodies,
cerebral amyloid angiopathy, TDP-43 pathology and
small vessel disease were uncommon in both groups.
Conclusions: Brain regions important for cognitive func-
tion did not show more severe neuronal loss or «Syn
pathology in MSA patients with CI as compared with
those with normal cognition. Alzheimer’s disease and
other secondary pathologies did not appear to have
played a role in the cognitive decline in our MSA-CI
group. Further explorations into synaptic pathology
may explain the cognitive impairment observed in
MSA.

Reference:

1. Gilman et al. Neurology 2008; 71(9): 670-6.

P18 w

5.A. Al-Mashhadi', JE.Simpson®, P.R. Heath®,

M.J. Dickman®, P.G, Ince', $.B. Wharton'
1Department of Neuroscience, Sheffield Institute for
Translational Neuroscience, University of Sheffield,
Sheffield, 385A Glossop Road, S10 2HQ, UK;
*Department of Chemical and Biological Enginecring,
ChELSI Institute, University of Sheffield, Mappin Street,
Sheffield, $3 1JD, UK; E-mail: salmashhadi3@shef.ac.uk
Oxidative stress and DNA damage in cerebral white
matter lesions of the ageing human brain

Introduction: White matter lesions {WML), identifled as
hyperintensities on T2-weighted magnetic resonance
images (MRI) in the ageing brain, are linked to demen-
tia and depression. Ischaemia, as well as other mecha-
nisms, may contribute to their pathogenesis but the
exact pathological role of these in WML, remains poorly
delined and the role of glial cell pathology remains
unclear.,

Aims: The current study investigates the hypothesis
that oxidative DNA damage contributes to the patho-
genests of WML and the surrounding WM through
altered glial cells functioning.

Muaterial and nethods: Expression of 8-hydroxy-2'-de-
oxyguanosine (8-0HdJG), a marker of oxidative stress,
was investigated in WML and control WM, both from
cases with WM (referred to ag lesional controls) and
without WML derived from the MRC-Cognitive Func-
tion and Ageing Study. Lesions were previously identi-
fied using post mortem MRI. Oxidative DNA damage
was detected by immunohistochemisty and nuclear

© 2013 The Authors
ropathelogical Society, 3 (Suppl. 1), 2%-54




expression quantified as proportion of positive nuclei.
Double staintng was performed for GFAP, CD68 and
oligodendrocyte specific protein to enable colocalisation
of 80HAG with markers of astrocytes, microglia and oli-
godendrocytes, respectively. Expression of Malonalde-
hyde (MDA) was also quantified as a marker of lipid
peroxidation using Western Blotting technique on the
frozen cohort.

Results: Extensive DNA oxidative damage was identi-
fied in all three groups of WM in muliiple cell types.
Both WML (P = 0.007) and lesional control WM
(P = 0.011) showed significantly more 8-OHdG immu-
noreactive cells than control WM, whilst WML and le-
sional controls did not significantly differ (P = 0.526).
Other markers of DNA damage, including gamma his-
tone H2AX (H2AX) and DNA dependant protein
kinase (DNA-PK), showed a similar pattern of expres-
sion. MDA quantification did not significantly differ
between the three groups of WM. However, similar to
8-0HdG's statistical analysis, lesional Coenirol group
showed the highest and widest spread of lipid peroxida-
tion.

Conclusions: Oxidised DNA is up repulated in ageing
WM and may contribute to pathogenesis of WML. The
similarity in the level of oxidative DNA damage in le-
stonal control WM and WM, suggests that oxidative
damage is widespread and not confined to WML.
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L. Parkkinen, C. Joachim, M.M. Esiri, O. Ansorge
Nuffield Department of Clinical Neurosciences,
University of Oxford, John Radcliffe Hospital Oxford
0X3 9DU, UK; E-mail: laura.parkkinen@nden.ox.ac.uk
Relationship of Apolipoprotein E to Parkinson’s
disease-related alpha-synuclein pathology

Introductiom: In addition to widely recognised associa-
tion between apolipoprotein (ApoE) and Alzheimer's
disease (AD), this gene has also been suggested 1o be a
risk factor for Parkinson's disease (PD), and especially
influence the dementia in PD. A massive increase of
ApoE levels is also seen in transgenic mice with ¢-syn-
uclein-induced neurodegeneration.

Materigd and methods; We aimed to examine whether
ApoE possible determinant of PD-related alpha-synuc-
lein pathology independent of frequent concomitant

© 2013 The Authors
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AD pathology in large prospective aging study Oxford
Project to Investigate Memory and Aging {OPTIMA).
Results: Frequency of ApoE polymorphisms was signifi-
cantly different (Chi-square, P = 0.016, df=4} between
125 OPTIMA cases with alpha-synuclein pathology
(2/e3 8%, 82/e4 5.6%, £3/83 34.4%, £3/¢4 37.6%, &4/
ed 14.4%) and 293 cases without (e2/e3 9.9%, e2/8d
2.4%, £3/e3 47.8%. £3/8d4 32.8%, ed/e4 7.1%). The
allelic frequency of &4 showed a significant increase
with progressive PD stages but this disappeared when
adjusted to AD-related pathology.

Conclusions: Our results do not support the indepen-
dent determinant role of ApoRE in the progression of PD
pathology but we need to examine the association to
cortical Lewy body load in more detail.
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A previously unrecognised fatal bovine tauopathy is
present in aged cattle throughout the UK

Introduction: A number of tauopathies are recognised
in man but only thread-like fau accamulations of
uncertain clinical significance have been reported in
senescent antmals and experimental animal disease.
Since 1986, an idiopathic neurological condition of
adult cattle has been recognised in the UK as a sub-sef
of cattle slaughtered as suspect BSE cases. This disorder
is characterised by brainstem neuronal chromatolysis
and degeneration with variable hippocampal sclerosis
and spongiform change.

Material and methods: Selected cases of idiopathic brain-
stem neuronal chromatolysis (IBNC) were identified
from archive material and characterised neuropatho-
logically. These were labelled for tau using antibodies
ATS8, and tau antibodies specific to threonine {T) T205,
T212, T231, and serine (8) 8214, 8396 8404 and
RD3 and RD4 which recognises a microtubule binding
region. Labelling was also carried out for synuclein,
TDP43, Af1-42, AB1-40.

Neuropathelogy and Applicd Neurobiology © 2013 British Neuropathological Society, 3 (Sappl, 1), 27-54




