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Fibras miel&iacute;nicas y amiel&iacute;nicas
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PA compuesto (CAP)
FSN 2016
Eleonora Katz
El modelo de H y H predice los potenciales de acci&oacute;n
Imembrana seg&uacute;n HyH; ecuaci&oacute;n de
cable para un cilindro hueco.
X =0 se inyecta una I por 200 &micro;seg, supraumbral ,
se observa que el PA se propaga a velocidad
constante de 18.7 m/s
Si el est&iacute;mulo es subumbral para la generaci&oacute;n de un PA
La amplitud de la se&ntilde;al
decae en amplitud y se
enlentece con la
distancia
Si el est&iacute;mulo supera el umbral y se genera
un PA este se propaga sin decremento
Cuales son los factores que determinan la velocidad de
conducci&oacute;n?
v conducci&oacute;n ∝ diametro del
axon e inversamente
proporcional a Cm
1) La resistencia axial (longitudinal)
al paso de corriente: ri y ro (ro es
despreciable)
2) La capacitancia de la membrana
del ax&oacute;n que debe cargarse hasta
el umbral para regenerar el PA
Conducci&oacute;n saltatoria
Purves
2003
integraci&oacute;n
Iniciaci&oacute;n del AP
(Conversi&oacute;n AD)
Conducci&oacute;n
Cond
Transmisi&oacute;n
Sitio de iniciaci&oacute;n del potencial de acci&oacute;n. AIS (axon initial segment)
Grubb et al., 2011
Sitio de iniciaci&oacute;n de la espiga y canales de Na+
Clark et al., 2009
Funci&oacute;n y modulaci&oacute;n de los canales i&oacute;nicos en el AIS
Grubb et al 2011 (review)
Plasticidad de largo t&eacute;rmino del AIS
2008
Inyectan I en el ax&oacute;n
Inyectan I en el soma
1997
Retropropagaci&oacute;n: Propiedades de los AP
PAs axonales a diferentes distancias del soma
2012
2011
2011
Potencial de
Acci&oacute;n
compuesto
(CAP)
Fig. 12-1. A. Setup for recording the compound action
potential from the sciatic nerve. B. Sample records taken
at stimulus strengths increasing from top to bottom. Trace
deflects upward when left recordng electrode is negative
with respect to the right one. Note the graded nature of
the compound action potential. (Katz B: Nerve, Muscle
and Synapse. New York, McGraw-Hill, 1966)
Fig. 12-3. Sample records from the sciatic nerve of responses
elicited by electrical stimuli applied to the nerve 80 mm away. The
various components of the compound action potential are labeled
where they appear. Shock strengths increase from top to bottom.
Type of
fiber
Diameter,
Conduction
General Function
micrometers velocity, m/sec
A-alpha
13-22
70-120
alpha-motoneurons, muscle spindle primary endings,
Golgi tendon organs, touch
A-beta
8-13
40-70
touch, kinesthesia, muscle spindle secondary endings
A-gamma
4-8
15-40
touch, pressure, gamma-motoneurons
A-delta
1-4
5-15
pain, crude touch, pressure, temperature
B
1-3
3-14
preganglionic autonomic
C
0.1-1
0.2-2
pain, touch, pressure, temperature, postganglionic
autonomic
Fig. 12-4. Fiber diameter
spectra for a cutaneous (A)
and a muscle nerve (B) to
indicate the types of fibers
in each and the use of the
naming systems of Table 121. (Boyd IA, Davey MR:
Composition of Peripheral
Nerve. Ediburgh,
Livingstone, 1968)
FIN
Potenciales acci&oacute;n con componentes de calcio
Los canales de Ca2+ dan la forma a los potenciales de acci&oacute;n en neuronas y
m&uacute;sculos de mam&iacute;feros
500 ms
20 ms
Potencial de acci&oacute;n en el ventr&iacute;culo card&iacute;aco
Potenciales de acci&oacute;n en el nodo atrioventricular (AV) . Actividad marcapasos
Comparison of the conduction velocities of myelinated and unmyelinated axons in the cat.[55] The
conduction velocity v of myelinated neurons varies roughly linearly with axon diameter d (that is, v ∝
d),[50] whereas the speed of unmyelinated neurons varies roughly as the square root (v ∝√ d).[56] The red
and blue curves are fits of experimental data, whereas the dotted lines are their theoretical
extrapolations.
Capacitores en paralelo (i.e membrana celular): se suman
Capacitores en serie (i.e: mielina):
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