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Neurochemical Events Mediated by Repeated
Administration of Amphetamine and Areca Nut Extracts
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[Part One]

Arecoline, a major alkaloid in Areca nut stimulates muscarinic
cholinergic receptors and has been used to improve memory
retention in patients with Alzheimer&apos;s disease. To
understand the effects of arecoline administration on the
muscarinic cholinergic signaling pathway, the rats were injected
with arecoline (i.p. ) at a concentration of 10 mg/Kg or
repeatedly injected with the same dose of arecoline for 14 days,
and the carbachol- stimulated phosphoinositide breakdown in
rat brain cortical slices wasexamined. In vivo

administration of arecoline resulted in a 40% inhibition of
carbachol-stimulated phosphoinositide turnover in rat brain
cortical slices. In rat brain cortical slices, arecoline

was a partial agonist with maximal effects of 30% of the
maximum as obtained with carbachol, the EC50 was about 30?M.
Co-addition of arecoline and carbachol inhibited the

carbachol-stimulated phosphoinositide breakdown by 70%, the 1C50



was also about 30?M. Consistent with the in vivo

observation, pretreatment of rat brain cortical slices with
arecoline in vitro resulted in a dose-dependent inhibition of
carbachol-stimulated [3H]-inositol monophosphate accumulation.
When arecoline was added 1 hour prior to the reaction following
by extensive washes, the IC50 for arecoline was approximately
10?M. The desensitization occurred rapidly with half-maximal
inhibition occurring at 15 minutes and maximal inhibition
achieved within 60 minutes. The desensitization can be
recovered by incubating the slices without arecoline for 1 hour
after arecoline pretreatment. The desensitization was

not due to Gq?G11?down regulation. When membranes
prepared from rat brain slices previously treated with

arecoline for 2 hours were used for receptor-ligand binding
studies, the receptor numbers and binding affinities were not
changed by arecoline treatment. However, when
synaptoneurosomes were used for the receptor-ligand binding
studies, arecoline pretreatment decrease the maximal ligand
binding ( Bmax ) without inducing any marked change in binding
affinity ( Kd ). The influence can be reversed by incubating
synaptoneurosomes in the absence of arecoline for 2 hours.
Taken together, these data suggest that the underlying mechanism
by which phosphosinositide turnover is inhibited is due to

arecoline-induced receptor sequestration.

[Part Two]

Amphetamine administration may result in long term changes in
the behaviors including sensitization, tolerance and

dependence. Amphtamine also induces immediate early genes, c-
fos and jun B in the neurons of the medial and ventral

striatum and nucleus accumbens via NMDA receptor. C-fos and jun
B are both transcriptional factors that regulate a series of

gene expression. In order to screen for brain region specific
MRNASs that are expressed after repeated intermittent
amphetamine treatment, PCR differential display was

employed. In the present studies, the rats were repeatedly

injected with amphetamine ( i.p. ) at a concentration of 5



mg/Kg for 14 days. After the rats have developed behavioral
sensitization, mMRNAs from hippocampus and striatum were
extracted for PCR differential display. Radiolabeled PCR
products of banding patterns were compared with the control
mMRNAs isolated from the rats after 14 days&apos; repeated
intermittent saline administration. This appproach

identified 10 specific PCR bands from hippocampus and 3
specific PCR bands from striatum were altered by amphetamine
administration. Similar PCR differential display reactions were
performed to confirm the differential expressions.

Following confirmation, these PCR bands were reamplified

and then cloned into TA cloning vector. Future works are
required to further characterize the PCR products. These works
include Northern Blot, molecular cloning and sequencing of the
full length cDNA.



