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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will be 
used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts combined 
are limited to one page total.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
 
Our objective is to develop a new and innovative treatment  for Alzheimer’ disease. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 
The progression of Alzheimer’s disease (AD) is characterized by an increase in brain 
butyrylcholinesterase (BuChE) activity and formation of neurotoxic β-amyloid peptide complexes and 
neurofibrillary tangles. BuChE is associated with both protein complexes and is involved in their 
formation. Aryl di-alkyl phosphates are potent, irreversible inhibitors of BuChE. The relative inhibitory 
activity of these compounds on purified enzyme is essentially the same as that observed with rat brain 
BuChE. There are no observable off-target effects on mechanistically identical serine proteases or 
kinases requiring phosphorylated substrates. Therefore, the goal of this study is to determine the potential 
of these compounds as a therapeutic for inhibiting of β-amyloid formation. A human neuroblastoma cell 
line capable of synthesizing amyloid precuror protein (APP) and β-amyloid peptide will we cultured with a 
variety of aryl dialkyl phosphates. Initial experiments will determine the maximum concentration of 
inhibitor the cells will tolerate without loss of proliferation capabilities and cell viability over extended 
periods of culture. Subsequently, the kinetics of inhibitor uptake and effect on intracellular BuChE activity 
will be quantified to determine the optimal culture period required to show significant inhibition of BuChE 
activity.    Cells cultured for this period of time will be collected and analyzed for changes in intracellular 
APP and secretion of β-amyloid peptide.  The potential advantage of targeting β-amyloid peptide 
formation with irreversible BuChhE inhibitors is diminished side effects and extended pharmacological 
effects at lower doses and a longer period of time between doses.  
 
 
NON-TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project.)   
 
Alzheimer’s disease (AD) is presently the most widespread form of dementia, affecting one in ten 
people over the age of 65. Current therapeutics used to treat AD target a class of enzymes known as 
cholinesterases. The enzymes are responsible for maintaining normal nerve transmission and cognitive 
function, i.e., memory. In AD patients, the level of enzyme is elevated, resulting in loss of cognitive 
function. Current treatment of AD is based on the assumption that inhibiting brain cholinesterases will 
result in the return of cognitive function. Unfortunately, the current family of drugs used in the treatment 
of AD, e.g., Aricept, are only mildly successful and they have significant side effects. We are proposing 
to  develop a new class of potent cholinesterase inhibitors which function by a completely different 
mechanism and would  target the formation of a molecule that is toxic to brain cells. The advantage 
would be a lack of side effects and medicating patients with lower concentration of drug and less often 
(monthly).  
 
 
 




