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sensory Receptors, Neuronal Circuits
for Processing Information

TRANSDUCTION OF SENSORY STIMULI
- INTO NERVE IMPULSES
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Excitation of a sensory nerve fiber by a receptor potential produced in

a pacinian corpuscle.
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Typical relation between receptor potential and
action potentials when the receptor potential rises

above threshold level.
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Relation of amplitude of receptor potential to strength of

a mechanical stimulus applied to a pacinian corpuscle.
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"o o .daptation of different types of receptors, showing
rapid adaptation of some receptors and slow

adaptation of others.

- Joint capsule receptors
= Muscle spindle

- Hair receptor

== Pacinian corpuscle
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Mechanisms by Which Receptors Adapt

Connective tissue laminae
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Mechanisms by Which Receptors Adapt

A Connective tissue laminae
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Physiologic classifications and functions of nerve fibers.
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Pattern of stimulation of pain fibers in a nerve leading from an area
of skin pricked by a pin. This is an example of spatial summation.
Receptive field

\ Fin SIGNAL INTENSITY TRANSMISSION
IN NERVE TRACTS—SPATIAL AND
TEMPORAL SUMMATION

< Nerve
\ Skin

-

ORC

Weak Moderate Strong |
stimulus stimulus stimulus
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=, Em Nslation of signal strength into a frequency-modulated serie «)
nerve impulses, showing the strength of signal (above) and the

separate nerve impulses (below). This is an example of temporal
summation.
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Basic organization of a neuronal pool.

Stimulatory field

TRANSMISSION AND PROCESSING OF
SIGNALS IN NEURONAL POOLS

-‘%ﬁ
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}Facnilated zone

Input nerve »Discharge zone
fiber

>Facnnated zone

© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com
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"Divergence” in neuronal pathways. A, Divergence within a
pathway to cause "amplification™ of the signal. B, Divergence
into multiple tracts to transmit the signal to separate areas.

Divergence in same tract
A
© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com
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"Divergence" in neuronal pathways. A, Divergence within a

pathway to cause "amplification™ of the signal. B, Divergence
into multiple tracts to transmit the signal to separate areas.

«%

Divergence in multiple tracts
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o= " . i o))
v = prgence” of multiple input fibers onto a single neuron.
Multiple input fibers from a single source. B, Input fibers from mulitiple
separate sources.

Convergence from
single source
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"Convergence"” of multiple input fibers onto a single
neuron. A, Multiple input fibers from a single source.

B, Input fibers from multiple separate sources.

Source
1

Source Source
#2 #3

i
Convergence from
multiple sources
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Typical pattern of the output signal from a reverberatory
circuit after a single input stimulus, showing the effects of
facilitation and inhibition.
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Continuous output from either a reverberating circuit or a
pool of intrinsically discharging neurons. This figure also

shows the effect of excitatory or inhibitory input signals.
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The rhythmical output of summated nerve impulses from the respiratory
center, showing that progressively increasing stimulation of the carotid
body increases both the intensity and the frequency of the phrenic
nerve signal to the diaphragm to increase respiration.
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Phrenic nerve output

Increasing carotid
body stimulation
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Successive flexor reflexes showing fatigue of conduction
through the reflex pathway.
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