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Effect of Nrf2 Disruption on Brain Amyloid Beta Plaque in a Mouse Model of Alzheimer’s Disease
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INTRODUCTION

METHODS AND RESULTS
Aβ42 Levels in Blood Serum

Alzheimer's disease (AD) is the most common form of dementia, and affects
over 5 million Americans today. By 2050 this number is projected to increase to
14 million.
AD is a progressive neuro-degenerative disorder and typically affects individuals
over 65 years of age. Early onset AD occurs in even younger individuals, but this
is a rare form of AD accounting for less than 5% if all AD sufferers.

TNFα Levels in Hemi-Brain Homogenates
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Serum levels of Aβ42 were measured using commercially available mouse ELISA assay kits (Invitrogen). All
Elisa measurements were performed according to the manufacturer's protocol.

Western blots were conducted using homogenized hemi-brains. Protein
concentrations were measured using the Bradford method. Nitrocellulose
membranes were processed using a polyclonal antibody against TNFα
(Santa Cruz biotec.). Bands were imaged and analyzed using Bio-rad
imager system and software.

Alzheimer’s disease (AD) can be identified three pathological features in brain
tissue: inflammation, intracellular neurofibrillary tangles made up of
phosphorylated tau protein (p-tau), and extracellular amyloid beta (Aβ) plaques.
Activation of the nuclear factor erythroid 2-related factor2 (Nrf2) is known to
provide protective effects against oxidative stress and inflammation by initiating
the transcription of cytoprotective genes. Inadequate activation of Nrf2 has been
linked to several neurodegenerative disorders including AD.

PURPOSE/ HYPOTHESIS
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To investigate the impact of genetic disruption of Nrf2 on the progression of AD
pathology in a mouse model of AD. We hypothesized that Nrf2 deficiency will
increase histopathological markers of AD in our transgenic mouse model of AD.
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ANIMAL MODELS
We used a mouse model of AD (APP+/PS1+ mice) to investigate the effects of
Nrf2 deficiency on the progression of AD-like pathology. APP+/PS1+ mice
develop amyloid beta (Aβ) plaque deposition in their brains beginning at 6
months of age, as well as a dramatic age-related increase in microglial activation
(a marker of neuroinflammation), compared to wild-type (WT) mice.
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Mice were intracardially perfused with saline followed by fixation with 4% paraformaldehyde. Brains were
excised, cryoprotected in sucrose, frozen and coronally sectioned for histochemical processing. Congo red staining
was used for visualization of the Aβ plaques and cresyl violet was used for morphology. Aβ plaques appear as
pinkish red, while neurons are identified by the dark violet stain.
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APP+/PS1+ mice were crossed with genetic knockout Nrf2 mice to produce a
mouse model of AD which does not produce functional Nrf2 proteins
(APP+/PS1+/NRF2-).
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• Disruption of Nrf2 resulted in an statistically insignificant increase
Analysis
Settings
in brain TNFα
levels.
An increase in the number of mice analyzed
is expected to lead to significant differences.
No analysis performed

Nrf2-

ONGOING ANALYSES
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Stereology will be used to analyze the volume and the number of
congo red-stained Aβ plaques, within specific brain regions, in the two
transgenic mouse models.
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