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The role of nervous system
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The division of nervous system

KAy Central Nervous System (CNS
= = Sineium - Brain and spinal cord S
N = Furctam

B Integrative and conirol centers

(.

Peripheral Nervous System (PNS)

B Cranial nerves and spinal nerves
& Commumacation Bnes between the CHE
and the rest of the body

/ N\

Sensory (afferent) division Motor (efferent) division
B Somatic and visceral sensony nerve fibers B potor merve fibers
# Conducts mpulses from recepiors B Conducts mpulses from the CHE
to the CNS to effectors (muscles and glands)
Sympathetic division Autonomic nervous Somatic nervous
m Mobilizes body systems during system (ANS) system
activity ("fight or flght”) mvisceral motor (involuntary) W Somatic motor {voluntary)
B Conducts mpulses. from the # Conducts impulses from the
CHNEioc muscles, CHE to skeletal muscles

Parasympathetic division smooth muscles, and glands
W COnSEnnes T 1{_

m Promotes "housekesping”
Tunctions. during rest
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The division of nervous system
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Receptors/sensors

Energy convertor

— Signal reception

Stimulus Stimulus

|

— Signal transformation

Receptor potential

Generator potential Beospher _j\
Action potential ool
I
sensory %\_—» L0 T O P L
neuron Action potentials
in sensory neuron Time —»
»
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Receptor/generator and action potential

Action
Receptor potential potential

+ oo
LR ++++++++++|++++++++++

Node of
Ranvier

http://www.slideshare.net/drpsdeb/presentations



Receptors/sensors

Energy convertor

— Signal reception

Stimulus Stimulus

|

— Signal transformation

Receptor potential

Generator potential Recspior

Receptor
potential

Action potential

Adequate stimulus
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sensory T 1 1 I
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Receptors/sensors

Energy convertor
— Signal reception
— Signal transformation

Receptor potential
Generator potential
Action potential

Adequate stimulus
Non adequate stimulus

Mechanoreceptors
Thermoreceptors
Chemoreceptors
Fotoreceptors
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Receptor

Receptor
potential

|
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Receptors/sensors
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Receptors/sensors
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Intensity coding

Stimulus Stimulus

|

 Amplitude of receptor
potential is transtucted
into the frequency of AP

Receptor

Receptor
potential

sensory m\_d) 1|
neuron Action potentials
in sensory neuron Time >
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Intensity coding

In hte other words: an
increased intensity is
associated with
increase in frequency
of AP

A high-intensity
stimulus may also
activate more
receptors

A Action Potentials of Summing Channel

No Stimulus, SR < 10 PPS

EEI——

—

Medium Intense Positive-going Stimulus

.

High Intensity Positive-going Stimulus

Time }
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Intensity coding

Relation between receptor and action potential is logarithmic

30 - .

P
=
1
»

Amplitude of receptor potential
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Action potential frequency
o

Stimulus intensity Stimulus intensity
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Qualitative information

° The |aw of Specific Sensation Cell Receptor Stimuli
. body Type
nerve energies:

JC _
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perception is defined —_ .
by the pathway over = TRPV1 stimuli
. Pain 4 Polymodal TRPV2 ( Strong mechanical
which the sensory w s o
information is carried ASICe " Noious Heat & Cold)
* Labeled line coding Temp. <= T Tarm STRPV3
. . . ™ Moderate
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Temp. — Cold TRPMS
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Qualitative information

A SOMATOSENSORY

Labeled line coding
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Receptive fields

Various size and overlay

Small receptive field —
high resolution

Spatial resolving power
increased by lateral
inhibition
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Lateral inhibition

Ay Stimulus Ay Stimulus

L Receplors
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Receptor adaptation

 The decline of receptor responses in spite of stimulus presence

* Tonic receptors — slow adaptation — presence of stimulus, position

¢ Phacir rerentnrs — ranid adantatinn — chanoe nf <ctimiiliic

(a) Tonic receptors are slowly (b) Phasic receptors rapidly adaptto a
adapting receptors that respond constant stimulus and turn off.
for the duration of a stimulus.

Stimulus Stimulus

|

Receptor

Receptor
potential

|
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neuron .Action potentials
in sensory neuron Time ———» Time —
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Receptors

General

— Superficial — somatosensors
— Deep — viscerosensors

— Muscles, tendons, joints —
proprioceptors

Special

— Part of sensory organs



Receptors
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Special

— Part of sensory organs
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Simple
Complex

General

— Superficial — somatosensor

— Deep — viscerosensors

— Muscles, tendons, joints —
proprioceptors

Special

— Part of sensory organs

Mechanoreceptors
Termoreceptors
Chemoreceptors
Photoreceptors
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Synapse
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i | afferent
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axon
Cell bod i
y é[\ »— Cell body
Cell t:u::ul:l:'.r-RT__“_h
0.5-2.0 12-30 -
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{a) Simple receplors
ArE NeUrans with
Iree nerve endings.

(€] Most special sonses receptors are cells
that rélease neurciransmitter onto Sensory
neurons, initiating an action potential.

|b) Complax neural réceptors
have nerve endings enclosed
in connective tissue capsules.
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