Hodgkin-Huxley Models of V1 and PFC Neurons Reveal Cell-Type
and Area-Specific Differences in Intrinsic Membrane Properties
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Of U ﬂderlyi Nng dyna M iCS, imside Top two rows show voltage traces in response to depolarizing current injections,

while bottom row shows a trace in response to a hyperpolarizing injection.

3. Results: Bifurcation Analysis 4. Results: Slow-Fast Analysis

Bifurcation analysis was performed using the applied current as a

bifurcation parameter. Slow fast analysis was performed using the h, component of the
o o [ ° °
N hyperpolarization-activated current as a bifurcation parameter.
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Figure 2. Bifurcation diagrams of example neuron models, with the applied current as a bifurcation parameter. Current-voltage R b d - k' M d - b h I f h
bifurcation diagrams are shown for broad (A) and narrow (B) spiking neurons in V1 and for broad (C) and narrow (D) spiking neurons in epoun Spl Ing IS riven y t € SIOW Component O t €

PFC. Pink curves indicate stable solutions, black unstable solutions, and green periodic solutions. Labeled points (I-VI) correspond to

example voltage traces shown to the right for the indicated applied currents. HB = Hopf bifurcation, LP = Saddle node bifurcation. hype rPOIarlzatlon-aCtlvated curre nt’ h2.

All four models exhibit transient responses and can produce
oscillatory behavior. Models differ mainly in the range of 5. Discussion & Conclusions
their oscillatory regimes and in the range of negative

applied current over which the unstable solution persists. I. Bifurcation Analysis: Oscillatory regime may be more rarely engaged
under physiological conditions in some neurons.

li. Slow-Fast Analysis: Rebound firing is driven by the slow component
of the hyperpolarization-activated current.
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