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the age of 40 years had the highest levels of SDS-extracted A � 42 over-
all (F(1,69)=8.23 p=0.006; Fig. 2E).

The effect of age on FA-extracted A � 42 was similar to that of SDS-
extracted A �



3.4. Association between Aβ and oxidative damage in DS

In all A � measures, the DS cases and particularly those over
the age of 40 years showed signi � cant individual variability. Thus,
we hypothesized that individual A � measures may re� ect differences
in the level of oxidative damage. A partial correlation co-ef � cient that
controlled for PMI was calculated between A � measures and mea-
sures of oxidative damage. The amount of oligomeric A � was not

correlated with PCs (r=0.17 p=0.16), NT (r= −0.07 p=0.55) or
HNE (r= −0.097 p=0.43). Similarly, there were no correlations be-
tween any measure of A � 42 and the extent of PCs (PBS A� 42 r=
−0.14 p=0.27; SDS A � 42 r=0.02 p=0.89; FA A � 42 r=0.13
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correlated with PCs, although the level of signi � cance was marginal
(r=0.310 p=0.058 n=36) ( Fig. 4C). SDS- (r=0.369 p=0.023
n=36) and FA- (r=0.39 p=0.016 p=36) extracted A � 40 were cor-
related with signi � cantly higher PC accumulation, but were not corre-
lated with either HNE or 3-NT levels ( Fig. 4D, E).

4. Discussion

An imbalance between pro-oxidant stimuli and cellular antioxi-
dant activity may lead to increased oxidative stress levels that may
have an important role in the development of AD neuropathology
in DS [9, 11, 37] . Involvement of oxidative and nitrosative stress-

induced neuronal damage is a well- established feature during the
development of AD [14, 17, 74] . In the current study, we provided
new evidence of higher levels of oxidative damage in brains from
individuals with DS, although measures of oxidative damage were
not increased further with AD pathology. The frontal cortex of DS
subjects had signi � cantly increased HNE-bound proteins levels, a
sensitive marker of lipid peroxidation, compared to non-DS con-
trols. Lipid peroxidation leads to various aldehydic products, with
4-hydroxy-2-nonenal (HNE) being one of the most abundant
[76] . HNE is a highly reactive alkenal responsible for the damaging
effects of oxidative stress and linked to neurodegenerative diseases
such as AD [7, 14, 65] .

This study extends earlier studies demonstrating that lipoperoxi-
dation is enhanced in prenatal DS brains compared to non-DS con-
trols [8, 59] . Pratico et al. also demonstrated that another marker of
lipid peroxidation, 8,12-iso-iPF2 � -VI, was signi � cantly increased in
the urine of young subjects with DS, as compared to age-matched
controls [63] . Furthermore, cortical neurons cultured from prenatal
DS cases exhibited the intracellular accumulation of ROS and in-
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