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Alzheimer’s Disease is a neurodegenerative disorder that afflicts approximately 44 million individuals worldwide. One of the most studied models of Alzheimer’s Disease are Tg2576 mice, which 
progressively develop Alzheimer molecular markers such as AB plaques, as well as behavioral and cognitive deficits such as impaired spatial memory. Although previous research has shown that BDNF 

treatment may serve as an efficient treatment for reducing  the progression of cognitive and behavioral deficits, the results suggest that such methods had little effect in decreasing the development of 
neurofibrillary tangles. Additionally, the methodology used for gene delivery has been criticized as being too “aggressive” of a technique for regular clinical use. To maximize both safety and treatment 

efficacy, Tg2576 mice were injected with nanoparticles coated with BDNF. To address the limitations that BDNF treatment had in diminishing neurofibrillary tangle accumulation, experimental mice 
were also treated with nanoparticles containing NP12, a GSK-3B inhibitor. Experimental groups consisted of mice injected with nanoparticles containing BDNF, NP12, both (combo) treatments, and an 
untreated group. BDNF, AB, and hyperphosphorylated tau were assessed using ELISA; spatial memory was assessed around the expected time of spatial memory deficit via a Morris water maze. 
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Figure 1: a) Effect of BDNF-coated nanoparticles on endogenous BDNF concentration. b.) AB concentration differences in 9-month-old Tg2576 mice. c.) Concentration of PHF-1 
(hyperphosphorylated tau) in 9-month-old Tg2576 mice. Difference scores computed by calculating the absolute difference between the concentrations in baseline mice (9 weeks) and the 
experimental groups. A, B, C, D correspond to UNTR (untreated), BDNF Nano, NP12, and Combo Treatment, respectively; letters on bars indicate significant difference.     

Figure 2: Computed Probe Difference Scores. Mean Probe Scores were 
calculated for baseline mice and experimental groups. Probe Difference 
Scores were then calculated by taking the absolute value of the difference 
between the experimental and baseline mice.  A, B, C, D correspond to 
UNTR (untreated), BDNF Nano, NP12, and Combo Treatment, respectively; 
letters on bars indicate significant difference. 

Future Directions/Conclusions:
• If combo-treatment proves more effective than BDNF or NP12 individual treatments, the results of the study may prove 

useful in providing further insight on the potential of nanoparticles in treating Alzheimer’s and other neurodegenerative 
disorders. 

• To truly assess the efficacy of BDNF nanoparticle treatment and more “traditional” approaches, methodology should also 
include an experimental group that receives BDNF gene therapy. 

• In the current study, mice were treated with BDNF, NP12, or a combo therapy to see whether the examined therapeutics can 
attenuate the onset and severity of Alzheimer Disease. Future directions should examine the efficacy of saving spatial 
memory after disease onset has already occurred. 
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Procedure/Methodology

N=60

Initial housing conditions
• All mice were kept in cages in a lab 

setting under a 12-hour light/dark 
schedule. Food and water were 
provided ad libitum.

190 days

Nanoparticle injection
• Approximately 190 days following birth, mice received 

tail injections of poly(butyl cyanoacrylate) 
nanoparticles. Mice were injected with nanoparticles 
containing either no treatment, BDNF, NP12, or NP12 + 
BDNF combo-treatment. 

80 days (270 total)

Morris Water Maze
• All experimental groups underwent water 

maze training two times a day for a total of 
five days. 24 hours later, probe trials were 
conducted. Video-tracking software was used 
to compute Mean Probe Scores.

ELISA/Molecular Analyses

Following proper handling and sedation 
procedure, Tg2576 mice were euthanized for brain 
and blood sample acquisition. Enzyme 
immunosorbent assays were performed to 
measure the level of BDNF, tau, and AB within 
each of the respective experimental groups. 
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