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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones. The objective of this proposal  is to synthesize an unique class of compounds that selectively 
inhibit butyrylcholinesterase,  an enzyme  involved in regulating  nerve transmission in the brain.  
Ultimately, these (or structurally similar) compounds could be used in the treatment of neurodegenerative 
diseases such as Alzheimer’s.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Alzheimer’s Disease (AD) is the most common type of 
adult-onset dementia. The severity of the disease parallels reduction in the levels of acetylcholine. This 
occurs concomitantly with changes in cholinesterase activity, i.e., acetylcholinesterase activity (AcChase) 
decreases while butyrylcholinesterase (BuChase) activity increases. Since both enzymes hydrolyze 
acetylcholine, the treatment for AD is based on the assumption that inhibiting the activity of these 
enzymes, in particular butyrylcholinesterase, will increase the level of acetylcholine. Unfortunately, 
currently used therapeutic agents (reversible inhibitors of the cholinesterases) are non-specific and show 
adverse peripheral affects. Therefore, our goal is to generate enzyme specific, irreversible inhibitors with 
enhanced CNS selectivity. Preliminary results with di-n-butyl- and diethyl-2-chlorophenyl phosphate 
showed   that both compounds are potent irreversible inhibitors of BuChase. In contrast, neither 
compound showed inhibitory activity against AcChase. We propose to synthesize a number of other di-
alkyl 2-chlorophenyl phosphate derivatives and test them for in vitro inhibitory activity against both 
AcChase and BuChase. We will use pig neurons (physiologically similar to human) to test for the in vitro 
toxicity of these compounds. Toxicity will be evaluated at different inhibitor concentrations by measuring 
the compounds affect on cell proliferation and viability. Probit analysis will be used to calculate LC50’s 
using the data generated from the viability studies.  
 
 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  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 relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. . Alzheimer’ disease (AD) is the 
most common type of dementia found in adults. Seven percent of adults 65 or older suffer from the 
disease. AD is associated with a number of biochemical changes that occur during the progression of the 
disease. The most pronounced change is the significant decrease  in the level of the neurotransmitter 
acetylcholine; this correlates directly with loss of memory and cognitive functions.  Current clinical 
protocols  target factors that increase the levels of acetylcholine with hopes of minimizing the severity of 
the disease. One such target is a class of brain enzymes known as cholinesterases. In the normal brain, 
these proteins are responsible for the breakdown of acetylcholine.  Mild cases of the disease are treated 
with drugs that inhibit these enzymes to prevent the breakdown of acetylcholine . Unfortunately, the 
clinical response is short term and the drugs often have adverse side effects. The results from this study 
should provide chemical insights into development of a family of highly specific, longer acting 
therapeutic agents for the treatment of AD. The impact of an efficient and cost effective treatment for AD 
on the nation’s health care system cannot be underestimated. As a leader in the field of biotechnology, 
California should be the front-runner in the development and application of these drugs.  
 


