P-R Model
March 16, 2005

I added an option to randomize initiation time for the neurons. I ran the same script as the not randomized case (PRControl.doc).
1 – The result of adding a steady injected current at the dendrite. No such currents, at the soma or dendrite, are used in the simulation; the following cases have zero injected currents/

No synapses, no applied fields, no current pulses, steay inject current of 0.7 μA/cm2 at the dendrite
./prnnet -nn 10  -idend 0.7  -gnmda 0 -gampa 0 -o vs,vd –rand ni -log
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MDA = 0,0 nS/on"2, GAPA = 0,0 nS/on"2, E = 0 nb/cm, no sunapses, no applied Fields, no current pulses, i=inj = 0,7 uA/en2 at dendrite

[0

1]

1]

(1]

[0

L

tine (seconds)

10

12




http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma00000050316195351nsnfnpid.png
2 – Control.

No synapses, no applied fields, no current pulses

./prnnet -nn 10  -gnmda 0 -gampa 0 -o vs,vd -rand ni -log

[image: image2.png]IR = 0,0 nS/on"2, AP = 0,0 uS/on"2, E = 0 b/cn, no synapses, no applied Fields, no current pulses
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma00000050316195521nsnfnp.png
3 – Neurons still not connected; a current pulse at neuron one pushes the next spike behind those of other neurons.
No synapses, no applied fields, current pulses of 0.5 μA/cm2 at 2 and 8 sec at the soma

./prnnet -nn 10  -ip s,0.5,2:8 -gnmda 0 -gampa 0 -o vs,vd –rand ni -log

[image: image3.png]DA = 0.0 nS/cn"2, QAP = 0.0 nS/en"2, E = 0 mi/en, no sunapses, no applied Fields
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma00000050316195723nsnf.png
4 – A -20 mV/cm applied field suppresses spiking, except for those induced by a current pulse (all pulses have durations of 0.5second).
No synapses, applied field of -20 mV/cm at 5 sec, current pulses of 0.5 μA/cm2 at 2 and 8 sec at soma.

./prnnet -nn 10 -ef 5,-20 -ip s,0.5,2:8 -gnmda 0 -gampa 0 -o vs,vd –rand ni –log
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0020050316195904ns.png
5 – Same behavior with a reduced applied field.
No synapses, applied field of -10 mV/cm at 5 sec, current pulses of 0.5 μA/cm2 at 2 and 8 sec. at soma

./prnnet -nn 10 -ef 5,-10 -ip s,0.5,2:8 -gnmda 0 -gampa 0 -o vs,vd –rand ni -log

[image: image5.png]IR = 0,0 uS/on"2, AP = 0,0 nS/on"2, E = ~10,0 ni/on, no synapses.
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0010050316200059ns.png
6 – Synapses added, spiking and propagation occurs. The first current pulse delays the next spike. Looks like the spikes at t = 2 sec.and 8 sec. of neurons 2 to 10 are propagated when induced by the current pulse; the third spikes near t = 5 sec. are not propagated.
Applied field of -10 mV/cm at 5 sec, current pulses of 0.5 μA/cm2 at 2 and 8 sec at soma

./prnnet -nn 10 -ef 5,-10 -ip s,0.5,2:8 -gnmda 0.005 -gampa 0.025 -o vs,vd –rand ni -log

[image: image6.png]IR = 0,005 nS/cn’2, gAPA = 0,025 nS/ca’2, E = ~10,0 mi/on,
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0010050316200253sy.png
7 – Reduced applied field, same effect.
Applied field of -5 mV/cm at 5 sec, current pulses of 0. μA/cm2 at 2 and 8 sec at soma

./prnnet -nn 10 -ef 5,-5 -ip s,0.5,2:8 -gnmda 0.005 -gampa 0.025 -o vs,vd –rand ni -log

[image: image7.png]IR = 0,005 nS/cn"2, gAPA = 0,025 nS/ca’2, E = 5,0 ab/en,
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0005050316200439sy.png
8 – So the current pulse at t = sec is removed so that it would not interfere with the effect of the applied field. Propagation at t = 8 sec. is induced by the current pulse at t = 8 sec.
Applied field of -5 mV/cm at 5 sec, one current pulse of 0.5 μA/cm2 at 8 sec at soma

./prnnet -nn 10 -ef 5,-5 -ip s,0.5,8 -gnmda 0.005 -gampa 0.025 -o vs,vd –rand ni -log

[image: image8.png]MDA = 0,008 nS/c°2, gfPA = 0,025 nS/ca"2, E = 5.0 mi/en, one pulse after field is applied
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0005050316200628sy1p.png
9 – Increased applied field suppresses propagation.
Applied field of -20 mV/cm at 5 sec, current pulses of 0.5 μA/cm2 at 8 sec at soma

./prnnet -nn 10 -ef 5,-20 -ip s,0.5,8 -gnmda 0.005 -gampa 0.025 -o vs,vd –rand ni -log
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma-0020050316200820sy1p.png
10 – No visible propagation without a current pulse. Looks like propagation can only be induced by injected current pulses. As compared to case 2, the activities are synchronized with synapses.
Synapses, no applied fields, no current pulses

./prnnet -nn 10  -gnmda 0.005 -gampa 0.025 -o vs,vd –rand ni -log

[image: image10.png]MDA = 0,008 nS/c’2, gfPA = 0,025 nS/ca’2, E = O n¥/em. sunapses, no applied Flelds, no current pulses
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http://www.benning.net/neuro/prnnet/dataInit/pr_vsoma00000050316201016synfnp.png
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