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Spinal Motor Neuron: McIntyre et al 2002
Simulation of peripheral nervous system (PNS) mylelinated axon. This model is described in detail in: McIntyre CC, Richardson AG, and
Grill WM.(2002)
Reference: McIntyre CC, Richardson AG, Grill WM (2002) Modeling the excitability of Mammalian nerve fibers: influence of 
afterpotentials on the recovery cycle. J Neurophysiol 87:995-1006 [PubMed]

Citations  Citation Browser

Model Information (Click on a link to find other models with that property)
Model Type:  Axon;
Cell Type(s):  Spinal motor neuron;

Channel(s):  I Na,p; I Na,t; I K; I Sodium; I Potassium;
Receptor(s):  

Transmitter(s):  
Simulation Environment:  Neuron;

Model Concept(s):  Axonal Action Potentials; Action Potentials;
Implementer(s):  MacIntyre, CC ;

Search NeuronDB for information about:  Spinal motor neuron; I Na,p; I Na,t; I K; I Sodium; I Potassium; 
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\
MRGaxon
README
AXNODE.mod
MRGaxon.hoc
mosinit.hoc
MRGaxon.ses

                            

SIMULATION OF PNS MYELINATED AXON

This model is described in detail in:

McIntyre CC, Richardson AG, and Grill WM. Modeling the excitability of
mammalian nerve fibers: influence of afterpotentials on the recovery
cycle. Journal of Neurophysiology 87:995-1006, 2002.

The model is set up to reproduce part of Fig 2A from this paper.

This model can not be used with NEURON v5.1 as errors in the
extracellular mechanism of v5.1 exist related to xc. The original
stimulations were run on v4.3.1. NEURON v5.2 has corrected the 
limitations in v5.1 and can be used to run this model.

Please contact mcintyre@bme.jhu.edu if you have any questions about the model

Total site hits since January 1, 2002: 346093

ModelDB Home  SenseLab Home   Help 
Questions, comments, problems? Email the ModelDB Administrator

How to cite ModelDB
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STATE { o }

BREAKPOINT {
    SOLVE state
    ik = gbar*o*(v − ek)
}

LOCAL fac

PROCEDURE state() {
    rate(v)
    o = o + fac*(oinf − o)
}

PROCEDURE rate(v (mV)) {
    LOCAL a
    a = alp(v)
    tau = 1/(a + bet(v))
    oinf = a*tau
    fac = (1 − exp(−dt/tau))
}

STATE { o }

BREAKPOINT {
    SOLVE state METHOD cnexp
    ik = gbar*o*(v − ek)
}

DERIVATIVE state {
    rate(v)
    o’ = (oinf − o)/tau
}

PROCEDURE rate(v (mV)) {
    LOCAL a
    a = alp(v)
    tau = 1/(a + bet(v))
    oinf = a*tau

}



BREAKPOINT {
    if (t >= del) {
        i = f(t−del)
    }else{
        i = 0
    }
}

at_time(del)

(deprecated)



INITIAL {
    on = 0
    net_send(del, 1)
}

BREAKPOINT {
    if (on == 1) {
        i = f(t−del)
    }else{
        i = 0
    }
}

NET_RECEIVE(w) {
    if (flag == 1) {
        on = 1
    }
}

BREAKPOINT {
    if (t >= del) {
        i = f(t−del)
    }else{
        i = 0
    }
}



TITLE minimal model of GABAa receptors

COMMENT
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

        Minimal kinetic model for GABA−A receptors
        ==========================================

  Model of Destexhe, Mainen & Sejnowski, 1994:

        (closed) + T <−> (open)

  The simplest kinetics are considered for the binding of transmitter (T)
  to open postsynaptic receptors.   The corresponding equations are in
  similar form as the Hodgkin−Huxley model:

        dr/dt = alpha * [T] * (1−r) − beta * r

        I = gmax * [open] * (V−Erev)

  where [T] is the transmitter concentration and r is the fraction of
  receptors in the open form.

  If the time course of transmitter occurs as a pulse of fixed duration,
  then this first−order model can be solved analytically, leading to a very
  fast mechanism for simulating synaptic currents, since no differential
  equation must be solved (see Destexhe, Mainen & Sejnowski, 1994).



PROCEDURE release() { LOCAL q
    :will crash if user hasn’t set pre with the connect statement

    q = ((t − lastrelease) − Cdur) : time since last release ended

                                           : ready for another release?
    if (q > Deadtime) {
        if (pre > Prethresh) {       : spike occurred?
            C = Cmax                 : start new release
            R0 = R
            lastrelease = t
        }
    } else if (q < 0) {                 : still releasing? 
        : do nothing
    } else if (C == Cmax) {         : in dead time after release
        R1 = R
        C = 0.
    }
        
    if (C > 0) {                          : transmitter being released?
        R = Rinf + (R0 − Rinf) * exp(− (t − lastrelease) / Rtau)
    } else {                              : no release occurring
        R = R1 * exp(− Beta * (t − (lastrelease + Cdur)))
    } 
} lastrelease

Cdur

Deadtime



...
  dr/dt = alpha * [T] * (1−r) − beta * r

  where [T] is the transmitter concentration and r is
  the fraction of receptors in the open form.
...

INITIAL {
    t0 = 0
    r = 0
}

DERIVATIVE state {
    r’ = (rinf − r)/rtau
}

NET_RECEIVE(w) {
    if (flag == 0) { : external spike, transmitter on
        rinf = alpha*T/(alpha*T + beta)
        rtau = 1/(alpha*T + beta)
        net_send(Cdur, 1)
    } else if (flag == 1) { :transmitter off
        rinf = 0
        rtau = 1/beta
    }
}



DERIVATIVE release {
    Ron’ = (synon*Rinf − Ron)/Rtau
    Roff’ = −Beta*Roff
}

NET_RECEIVE(weight) {
    if (flag == 0) { : spike − T on
        synon = synon + weight
        net_send(Cdur, 1)
    }else{ : transmitter off
        synon = synon − weight
        Ron = Ron − weight*Rdelta
        Roff = Roff + weight*Rdelta
    }
}

STATE {Ron Roff}

INITIAL {
    Ron = 0   Roff = 0
    Rinf = Alpha / (Alpha + Beta)
    Rtau = 1 / (Alpha + Beta)
    Rdelta = Rinf*(1 − exp(−Cdur/Rtau))
    synon = 0
}

BREAKPOINT {
    SOLVE release METHOD cnexp
    g = (Ron + Roff)*1(umho)
    i = g*(v − Erev)
}

Ron

Roff
g



setpointer gabaa[i], cell[j].axon.v(1)
gabaa[i].Prethresh = −10

cell[j].axon { nc = new NetCon(&v(1), gabaa[i]) }
nc.threshold = −10
nc.delay = 0



proc p() {
    // if ANY parameters or states
    // change then be sure to
    cvode.re_init()
}

proc advance() {
    fadvance()
    if (t == t1) { p() }
}

proc advance() {
    fadvance()
    if (soma.v(.5) > 10) { p() }
}

fih = new FInitializeHandler("ev()")
proc ev() {
    cvode.event(t1, "p()")
}

soma { nc = new NetCon(&v(.5), nil)}
nc.threshold = 10
nc.record("p()")
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