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Abstract
Keywords: Neurological disorders; learning and memory

Neuronal systemic diseases and abnormalities will affect the ability for
learning and memory formation. Until now, there is no effective drug and
effective therapeutic method yet to cure these diseases fully. To understand the
molecular mechanisms is still the important topics which scientists want to solve.
In the second year of this project, we will use the established Drosophila model
of learning and memory defects to determine the performance index by odor test.
It is expected that the benefit of this study is screening the effective Chinese
herbal medicines and natural compounds for improving the learning and memory

of Drosophila.



Introduction

Exploring the molecular mechanisms of learning and memory is a topic that
scientists want to solve to understand the neurological disorders. Neurological
disorders are imbalance of central nervous system caused by congenital, acquire
acute or chronic conditions, it is predicted to be related to the degeneration or
disorder of brain cells.

Finding out relevant genes could help us to understand the mechanisms of
learning and memory. Recently, there is a trend that many famous pharmaceutical
and research institutes use fly to rapid screen drugs and genes that can be treated
to human disorders. As a result, we use methods of transgenic fly to set up a
platform for drug and gene screening. We plan to transfer genes that caused
human disease to the fruit fly and make a humanized fly. Therefore, we can use
this animal model to rapid screen drugs and genes for the mechanism of human
neurological disorders. In this second year’s project, we use this model to find
genes and drugs that influence memory and learning. This study has the following
effects: localization of genes that caused neurological disorders, set up a rapid
screening animal model for drugs treating neurological disorders, study the
molecular mechanisms of learning and memory disturbance of neurological
disorders, and find effective drugs or other bioactive materials that can treat
neurological disorders, etc. This treating model for neurological disorder of
learning and memory disturbance can therefore further be applied to other new

medical fields and enforcement preventive medicine.



Objective

In this project of second year, we will use the potential gene for neurological
systemic disorders based on the SNP analysis to find the molecular mechanisms
of learning and memory. Meanwhile, we will seek out the therapeutic drugs or
other active compounds for neurological disorders, learning and memory defects

aggressively.

Literature review

The study of brain neuronal science is focused on the functions of different
regions in the brain and seeking out the working mechanisms of several behaviors
expression and mind activities in the brain. There are several neurological
disorders which will affect learning and memory, i.e. Kanner's autism (Makita
1977), Parkinson’s disease, Alzheimer’s disease, frontotemporal dementia,
dementia with Lewy bodies, etc.

The most neuronal degeneration disease which people suffered is Alzheimer’s
disease. Its major pathological zone located in the neuronal cells of hippocampus
zone and cortex of the brain. The expression of acetylcholine is decreased and the
functions of learning and cognition are affected. Neurological disorders induced
dementia including the damage of learning and memory. In the part of memory,
people will loss the ability for new messages formation gradually and forget the
previous learned knowledge; In the part of learning, people will suffered aphasia,
apraxia, agnosia and obstacles of performing function (planning, organization and
abstract thinking)

Recently, the knowledge of neuroscience is break through. In 2000, Arvid



Carlsson, Paul Greengard and Eric Kandel got the Nobel Prizes by discovering
the dopamine is neurotransmitter, conduction formation by chemical change, the
signal transmission between cells is mediated by synapse, respectively. This
finding brings new insights for the treatment of neurological disorders.

According to recent research researches, using transgenic Drosophila as animal
model for curing the human neuronal degeneration can speed up the research
progress and can imitate human disorders and speed up the effective therapeutic
methods in mice and human. (Lin, Sahakian et al. 2003; Greenspan and Dierick
2004; Marsh and Thompson 2004).

In 2006, the famous international journal, Nature, use “article” format to

publish the paper “Distinct memory traces for two visual features in the

Drosophila brain”. This new finding says “although Drosophila is small, the brain
Is complex and the sight memory function need operated by the circuit formed in
the specific neurons of brain” (Liu, Seiler et al. 2006) The comment in the same
issue of Nature thinks that this work tells us clearly that Drosophila can be the
good model for investigation of neuronal structures. Thus, we plan to use
Drosophila to investigational neurological disorders mediated the pathogenesis of
learning and memory and hope for screen the potential therapeutic drugs by this

advantaged animal model.

Meterials and Methods

1. Using UAS-GAIL4 system to express candidate genes

We used transgenic Drosophila who carries candidate genes behind the UAS
gene. After crossing with Drosophila who carry GAL4 gene, the progenies will

express genes that associated with learning and memory all the time.



The next step, we used special apparatus “T-maze” to estimate the response of

the gene and to screen effective Chinese herbal medicine.

2. Olfactory learning and memory in Drosophila

In order to observe the efficiency after cross, we use the special apparatus
“T-maze” to estimate the response of the gene. First, flies were introduced into
the upper tube that contains copper grid, then, OCT was offered with shock and
MCH was offered without shock. Second, the flies were moved into the center of
the T-maze and OCT was offered on the end of the arm and MCH was offered on
the other arm. According to the number of flies in two arms, we can estimate

whether the candidate gene cause impairment in learning and memory or not.

Results and discussion

We find that flies expressinga-synuclein, with learning and memory defects fed
with Chinese herbal medicine 23 will increase middle term memory, but this
experimental is not finished yet. We need further to verify if Chinese herbal
medicine 23 (CHM23) has the ability for increasing the middle term memory (fig
2). CHM23 also can improve the motor function of flies expressing a-synuclein (Fig. 2.).
Besides, CHM23 can improve the survival of flies expressing a-synuclein (Fig. 3.).
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Fig. 1. CHM23 can partly rescue the 3hr memory defect of the flies expressing a-synuclein.
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Fig. 2. CHM23 can improve the motor function of flies expressing a-synuclein.



Fig. 3. CHM23 can improve the survival of flies expressing a-synuclein.
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PEIREE

To date, according to the results, we had estimated that we have corresponding progress.
Our results own possibility to be published the findings in the future. Besides, we appreciate
the support of the National Science Council, so that we could publish some results in 32nd
European Conference on Visual Perception (ECVP), 9th Annual Meeting, Aug 24-28, 2009,
University of Regensburg, Regensburg, German.



