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Main Research Topic
How does the Nervous System respond to

Sensory Stimuli?
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El sistema nervioso
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Muscle

Spinal cord

l Motor neuron

Adaptado de: Faisal A.A., Selen L. & Wolpert D.M.(2008).
Noise in the nervous system. Nat Rev Neurosci 9:292-303




Neuronas y Potencial de Accion
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Propagacion y transmision sinaptica
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Origen de la excitabilidad

* Circuito Equivalente
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Potenciales de accion ‘reales’

* Canales ionicos dependientes de voltaje

Na*

K*

° Ca2+

Cl-
Cationicos
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Canales dependientes de voltaje

* La respuesta al voltaje no es instantanea

Inward currents
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Incorporando canales ‘realistas’
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Incorporando canales ‘realistas’
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Ecuaciones de Hodgkin y Huxley

dv _
I=0M§+9K”" (V_VK)+gNam3h(V_VNa)+§!(V“VI)!

dn/dt =0, (1—n) - Byn,
dm/dt =a,,(1 —m) - B, m,
C, o f (v ’mdk/ﬂ)=uh(1“h)‘.ﬁh}"
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di _g(v.n) Canales de potasio
at W7ol =””! (V| dependientes de voltaje
- J - — : y
/" dm ) 4 )
—— = j(v,m) Bn=0
dt Canales de sodio
dh ( ) Lﬂv'{ dependientes de voltaje
—=k(V ,h
\_dt o Bm=1_ Y

a, =0-07 exp (V/20),
V +30
B,,=1/(exp 0 +1).

Hodgkin A.L., and Huxley A.F. (1952). A quantitative description of membrane current and
application to conduction and excitation in nerve. J. Physiol. 117: 500-544




Modelo de H&H
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Cortical pyramidal cell Cerebellar Purkinje cell
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Regular firing Burst firing
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Striatum Cerebellum
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Thalamic relay cell Medial habenular cell
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[.as neuronas forman redes
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Kumar et al. (2010) Nat Rev Neurosci
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FFNs y Neural Assemblies
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Oscilaciones de masas neurales
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Oscilaciones de
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Modelos de masas neuronales

* CTRNN — Continuous Time Recurrent Neural Networks
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* Neural Mass Models (NMMs): simulaciéon de columnas
corticales
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Osciladores de Kuramoto
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¢;Pasa lo mismo con NMMs?
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Problemas:

* Osciladores no sinusoidales: éocurre lo
mismo que en Kuramoto?
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Paso 1: medir fase y frecuencia
instantanea

Observar relaciones fase/frecuencia
cuando el ‘maestro’ cambia su
frecuencia

Extender a un maestro dado por pulsos,
en vez de otro oscilador.




