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Introduction

Results

Analysis

« MPP+ is a neurotoxin that damages neurons
responsible for motor control by binding to

« ATP levels were set to decay exponentially
over time, with decay rate dependent on
MPP+ concentration.

o Sigmoid function was fit to two known
data points (91% decrease in ATP at 0.06
mM, 67% decrease in ATP at 0.05 mM)
to estimate ATP suppression at other
doses of MPP+.

. Baseline ATP amount was calculated based
on 10 Hz firing rate.

« Tested various MPP+ concentrations (0.01,
0.02, 0.03, 0.04, 0.05, 0.06, 0.07 mM) and
compared to a control (0.00 mM).

« Neuron was stimulated with repeating
electrical pulses. Membrane voltage changes,
Na+ and K+ transport rates, and neuronal
firing rate were each recorded.

« Neuron was considered dysfunctional
(neuron failure) 1f membrane voltage failed to
depolarize above -36 mV for longer than 100
milliseconds.
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Figure 4

(above) Graph comparing theoretical and observed firing rates
of modeled dopaminergic neurons, based on concentration of
MPP+ exposure. Results show a disparity between theoretical
and actual firing rate, prompting further investigation and
refinement of model. However, the prediction that increased
exposure to MPP+ would decrease firing rate held true, overall.
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Figure 5

(above) Graph visualizing Na+ and K+ 1on
movement out of and 1nto the neuron,
respectively, for different MPP+ dosages. This
represents Na+/K+ pump activity in the modeled
neuron. Results indicate declining performance of
the Na+/K+ pump as MPP+ dosage increases.

« Neuron failure first occurred at 0.04 mM
MPP+.
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Future Work

« Rerunning model with more specific
parameters defining cell death.

« Collecting more data relating MPP+
concentrations and ATP depletion through
wet lab experiments.

« Actual firing rates differed from theoretical
firing rates. Future research may investigate
the cause driving these variations.
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