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The division of nervous system

Key: Central Nervous System (CNS)
= = S{ruciure = in and sné cord
W = Function B spnal

B Integrative and conirol centers

f '

Peripheral Nervous System (PNS)

B Cranial nerves and spinal nerves
B Communication 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 Mobiizes 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
B CONSENVes enengy -

m Promotes "housekesping”
Tumnctions. during rest

http://wikimedia.org/



The division of nervous system
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system [ANS) system

m visceral motor (Ivwolmntary) W Somatic motor (vokuntany)

B Conducts mpulses. from the # Conducts impulses from the
CHNSioc muscles, CHME to skebetal muscles
smooth musches, and glands
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Receptors/sensors

* Energy convertor Stimulus Stimulus

— Signal reception l

— Receptor potential
— Action potential Receptor
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potential
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Receptors/sensors

* Energy convertor Stimulus Stimulus
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— Receptor potential
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Receptors/sensors

Energy convertor Stimulus Stimulus

— Signal reception l

— Receptor potential
— Action potential Receptor

Receptor

Adequate stimulus

potential
Non adequate stimulus ( )
Mechanoreceptors o AN— HH ‘ ‘ ‘
oo Netion vy Wi L & & i
Thermoreceptors ) i sansory nauron = R—
Chemoreceptors
Fotoreceptors
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Receptory/senzory
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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

 |n 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

—

Medium Intense Positive-going Stimulus

i

High Intensity Positive-going Stimulus

Time )

http://neuronresearch.net/neuron/files/neuralcode.htm




Intensity coding

Relation between receptor and action potential is logarithmic

30 - .

P
=
1
»

=

1.1 1 e 1.3 1.4

Amplitude of receptor potential

i
=

Action potential frequency
o

Stimulus intensity Stimulus intensity

http://slideplayer.cz/slide/3217923/



Qualitative information

* The IaW of specific Sensation bCe;I Re;_:eptor Stimuli
. ody ype
nerve energies: i
_JC |
The N atu re Of Touch 4 Mechano\]’ M§ahreshold) x;::aurﬁgzl
orces
perception is defined TRPA-
by the pathway over 5 % TRPV1 tmalt
1 Pain < Polymodal =~ TRPV2 ( Strong mechanical
which the sensory \a(\ s e
information is carried ASICs " Nowtows Hest & Cont)
 Labeled line coding Temp. ~@ Warm S TRPV3
. . . v Moderate
define the information < TRPVA e e
. changes
about quallty _)t (Warming & Cooling )
Temp. -} Cold TRPMS8
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Qualitative information

A SOMATOSENSORY

Labeled line coding p\/&\ \
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Receptive fields

* Various size and overlay

‘|||||

* Small receptive field —

high resolution

* Spatial resolving power T i
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Lateral inhibition

Ay Stimulus Ay Stimulus

L Receplors

Skin— /\

ey
Receptors 5
€ |Relay neurons
A
Neurons in _/\_
relay nucleus ? ? ﬁﬁggtfar:gﬂus _______
|||I ”I”I ”””l ||I Spatial distribution
of excitation
B, Stimulus B, Stimulus
l Recepiors
Skin—| /\

Receplors
Relay neurons

S —

Spatial distribution
of excitation and inhibition

Frequency

Neurons in
relay nucleus
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Receptor adaptation

 The decline of receptor responses in spite of stimulus presence
* Tonic receptors — slow adaptation — presence of stimulus, position
* Phasic receptors — rapid adaptation — change of stimulus

(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

neuron Action potentials
in sensory neuron Time ———> Time ——>

SoHIEOny ( J T 1T 1 | I I
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Receptors
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— Superficial — somatosensors
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— Muscles, tendons, joints —
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— Part of sensory organs



Receptors

General
— Superficial — somatosensors
— Deep — viscerosensors

— Muscles, tendons, joints —
proprioceptors

Special
— Part of sensory organs

Mechanoreceptors
Termoreceptors
Chemoreceptors
Photoreceptors



Receptors
Simple

Com o lex ~_Stimulus
77~ Free nerve A '\Jﬁl
General ’ \T endings A y,
: “\§/ Receptor - @
. . Nerve ending “+1*~
— Superf|C|aI — somatosensors cell -
Synapse
— Deep - viscerosensors lg Unmyelinated | i
.. \ axon i _ Sensory
— Muscles, tendons, joints — \ \ _ ' afferent
. \ Myelinated |
proprioceptors ‘\ axon
m Cell body ‘- |
. AT Cell body \
Special / Cell body | _
P : /0.5-2.0 1230 /. § NS
— Part of sensory organs m/sec misec
[
Mechanoreceptors K
A AD
Termoreceptors § 4\

(a) Simple receptors (b) Complex neural receptors (c) Most special senses receptors are cells
are neurons with have nerve endings enclosed that release neurotransmitter onto sensory
free nerve endings. In connective tissue capsules. neurons, Initiating an action potential,

Chemoreceptors

Photoreceptors
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