Effect of Dried Plum and Blueberry Extracts on Inflammatory Gene Expression
According to the Alzheimer’s Association, an ~5.1 million
Americans age 65 and older have the neurodegenerative disease
Alzheimer’s Disease (AD). The number of cases is projected to
increase 40% by 2025. Of the top 10 causes of death in the U.S.
(and the 6th leading cause of death in Oklahoma), AD is among the
few diseases for which there are few treatment options that exhibit
only limited effectiveness. However, large scale studies indicate
that diets rich in fruits and vegetables are associated with a
Figure 1. Role of microglial cells in
reduced risk of developing and delaying AD onset. Recent
neurodegeneration (Morales et al., 2014).
research indicates that inflammation of the CNS contributes to the
development of AD (Morales et al., 2014). Microglial cells, specialized macrophages in the CNS, play a crucial
role in inflammatory processes during disease advancement through the production of proinflammatory
cytokines (Figure 1). Using the BV2 microglial cell line, researchers have shown that blueberry extracts can
reduce inflammation in response to lipopolysaccharide (LPS), though the bioactive components responsible for
these effects remain unknown (Xie et al., 2011). Compared to blueberries (BB), dried plum (DP) can reduce
inflammation-induced bone loss and possesses higher levels of antioxidant compounds that may be more
effective at reducing microglial inflammation (Rendina et al, 2013).

My research question is: can DP extracts reduce
inflammation in BV2 cells, and if so, are they more effective
than BB extracts? The objective of this study is to determine
if these extracts reduce inflammatory gene expression in
activated BV2 cells. BV2 cells will be grown and plated,
and incubated for 24 hours at 37ºC. Next, cells will be
treated with each extract (6 µg/mL) ± LPS for 18 hr. The
control will consist of cells treated with the solvent used to
prepare the extracts. After 18 hr, total RNA will be
Figure 2. Experimental design
extracted. The concentration and integrity of RNA will be
determined by spectrophotometry and gel-electrophoresis. RNA of appropriate quality will be used to
synthesize cDNA for the analysis of gene expression. Next, quantitative real-time PCR (qPCR) will be
performed to examine proinflammatory gene expression. These experiments will be repeated at least 3 times to
ensure consistency of experimental results. I predict that compared to the control or BB extract, treatment of
activated BV2 cells with DP will reduce inflammation. If these extracts reduce inflammation, it will provide
further evidence that the incorporation of specific foods may be beneficial in reducing the risk of AD.
This study is important because chronic diseases such as AD are predicted to continue to increase over the next
decade and have major impacts on families and overall healthcare costs. Incorporating specific foods into the
diet is cost-effective option for reducing the risk of AD and could also be used to diminish or slow the
progression of the disease. Future studies could explore the impact of incorporating these extracts into the diet
using animal models of neurodegenerative disease.
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