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PV ] . o . .
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Schizophrenic symptoms are associated PYR| o7 et et | I | Our model indicates that D4R agonism, as

with dysfunctions of the dopaminergic | g 1 'Fﬂk _.'_ simulated by a decrease in NMDAR scaling,
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dopamine D2 receptor, recent studies
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If the average schizophrenic patient lies
between 0.1-0.5 on our NMDAR scaling, then

ot I . 0.0 - D4R agonism would cause a relative
interaction wi receptors ! ! ! ! . .
P 00 200 300 200 ° 00 increase in low gamma power.

(NMDARS), which are involved in time (ms) freq (Hz)

SChiZOph renia Figure 1. Baseline simulation rhythm. a) Raster plot where each row However, it the ave = SChIZOph fEnle
' represents a neuron and each dot represents an action potential. b) Simulated D atient is gre ater than 0.5 on our NMDAR

local field potential (LFP). c) Power spectral density (PSD) of LFP.
scaling, D4R agonism would decrease low

low gamma power (30-40 Hz). Resting Change in Theta and Gamma Power gamma power, contradicting previous
gamma power tends to be higher in | studies.

show potential involvement of D4
receptors (D4Rs) in schizophrenia via

We study the effects of D4R agonists on

schizophrenic patients.

Our goal was to determine the efficacy | Future Research:

of D4R antagonism as a potential variable e Better correlate the model with EEG data of
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Mid Gamma schizophrenic patients to increase clinical
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— Theta relevance and study schizophrenic
symptoms.

MEthOdS | e Study the direct impact of adding a D4R on

low gamma power.

schizophrenia treatment.
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1. Modified a Python NEURON!¥! model of the
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hippocampal CA3 region in a schizophrenic | | NMDAR Scaling

individual. Limitations:
Figure 2. Change in theta and gamma power after scaling NMDAR conductance

m Simulates 1200 CA3 neurons including: of Pyramidal cells in proportion to the control simulation. e By indirectly simulating the addition of D4Rs

a) 800 pyramidal cells, b) 200 PV basket PSD Plot through NMDAR modification, we ignore

cells, and c) 200 oriens-lacunosum | other possible D4R pathways.
moleculare cells.

e The model simulates neural activity of the
average schizophrenic patient, which
excludes true variability amongst patients.

2. Scaled conductance (and thus currents) of
NMDARSs on pyramidal (PYR) neurons.

m Decreased conductance between 0.1x
to 1x the control simulation to simulate
D4R agonism.
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Figure 5. Schematic diagram showing targets for simulated D4R
agonism.
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