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El sistema nervioso
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Adaptadode: Faisal A.ASelenL. &WolpertD.M.(2008).
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Neuronas y Potencial de Accion
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Propagacion y transmision sinaptica
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Origen de laexcitabilidad

A Circuito Equivalente
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Potencli al es de
ACanales i6nicodependientes de voltaje
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Canales dependientes de voltaje

A La respuesta al voltaje no es instantanea

Inward currents
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| ncorporando ce&
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Ecuaciones de Hodgkin y Huxle
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dv
Cu gt = "V Ml =1 -y,
" dn ) i Canales de potasio
. dependientes de voltaje )
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?1'?: iv.m)|  Pa=0
Canales de sodio
dh _ LﬂV* dependientes de voltaje
4 ~kv.h)
\_at - Bm=4_ Y

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

Hodgkin A.L., and Huxley A.F. (1952). A quantitative description of membrane curre
application to conduction and excitation in nerd.e?hysiol.117: 500544




Modelando canales
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Modelo de H&H

©
—
o
~N
5
@
=
(%))
L
l_
-




Cortical pyramidal cell Cerebellar Purkinje cell

A B

Regular firing Burst firing
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Terminaciones nerviosas sensibles
a frio
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Static Temperature Coding
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Huber &B r a umodel®f
cold-modulated oscillation
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Huber-Braun +1h model
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A Experimentatesultsobtainedwith HCN1/) miceare better
explainedby a compensatiorwith the relatedchannelHCN2.
A Kineticsof HCNIgivethe oscillationsthe right period.

Orioet al., Neurophysiology2012



Modos de disparo del modelo

Simulacion determinista Simulacién estocastica
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Ongoing work: characterizing chaotic dynamics
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(apparent) Chaotic dynamics in H&B + model
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Caos

Comportamientcaperiodicoa largo plazo de un
sistemadeterministicq exhibiendo alta
dependencia de las condiciones iniciales
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Medir (0 demostrar?) caos
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| as neuronas forman redes
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FFNsy Neural Assemblies
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Oscllaciones de masas neurale
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Oscllaciones de masas neurale
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Modelos de masas neuronales

A CTRNN ContinuousTimeRecurrentNeural Networks
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¢, Qué efecto(s) tiene §
el caos?




Problema a tratar

AEn una red de neuronas oscilatorias,
c.que diferencia hace que ellas tenga
dinamica caotica?

Se asumeue el caos permite una

mayor exploracion del espacio de
estados del sistema

AMuchos estudios, numéricos y analitico
gue caracterizan el caos en modelos.

Pocos estudios que comparan
sistematicamente el efecto del caos.
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FFNsy Neural Assemblies

D E
—
A B B’ -
\ N —— B
= elo o (=0 o oo |2 5
: — | «—> N = c
eoo eo0 :| o000 > 1| — =
— @ ® @ | «—| 0 O .J @ > n
-~ — L
o — — =
—|(®@ 0/le @ | <«> @ @ |0 O | =
—_— - ” . - —_—
w C C
Weak and dense FFN Strong and sparse FFN
= Small synaptic strength = Large synaptic strength
» Large connection probability « Small connection probability
T Y Y P T Ty
L] » O > O
® L @ @ ] @
o o 5] o L) L]
B SE : HEPAWE
@ o o
> > @ > © @
L N R S L e

Kumaret al. (2010)Nat RevNeurosci



SIMULATED
BOLD

—
o

o o
o o
(a8 “a0sln)

©
—
o
~N
5
@
=
(%))
L
|_
-

(D24 ‘(M24100

Time t, (min)

Functional connectivity dynamics: Modeling the switching behavior of @msm
the resting state

Enrique CA. Hansen *!, Demian Battaglia ***!, Andreas Spiegler ?, Gustavo Deco €, Viktor K. Jirsa **




State “B”

E.CA Hansen et al. / Neurolmage 105 (2015) 525-535
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Pasos a trabajar

ADefinir e implementar una métrica para medir el
grado de sincronia de las neuronas (trazos de
voltaje), diferente a correlacion de Pearson

Sugerencias: coherencia de fase /diStance

ADefinir e implementar métrica para medir
similitud entre las diferentes matrices de
correlacion(coherencia, sincronia)

Buscar empaperde Hansen (2015)
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