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Functions of Nervous Tissue

1. Sensory Input:

brain spinal cord
2. Integration:

response

3. Motor Output:
effector

respond environment
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Nervous System Processes and Responds to Sensory Input

INTEGRATION

Sensory receptor

Brain and spinal cord

Effector N V

Peripheral nervous Central nervous
system (PNS) system (CNS)
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Cells of Nervous Tissue

1. Neuron

2. Supporting cells: Nourish, protect, and insulate
neurons.

Schwann cells
myelin sheath
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Neuron Structure
— Cell body

— Dendrites

myelin sheath

Schwann cells

Nodes of Ranvier
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Structure of the Neuron

Signal direction
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Neuron Structure

Speed of signal

 Multiple sclerosis
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node of
Ranvier

Mye"n myelin sheath

Sheath

Schwann cell
cytoplasm
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Central vs. Peripheral Nervous System

Central Nervous System (CNS)

Peripheral Nervous System (PNS)
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Human Nervous System

CENTRAL NERVOUS PERIPHERAL NERVOUS
SYSTEM (CNS) . SYSTEM (PNS)

Brain

Cranial
nerves

Spinal cord

Ganglia
outside
CNS

Spinal
nerves

The Academic Support Center @ Daytona State College (Science 133, Page 11 of 94)



Three Types of Neurons

1. Sensory Neurons

2. Interneurons:

3. Motor Neurons
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Types of Neurons

sensory

axon bulb — axon receptor
s Y P @y-cell body (in skin)
/ . \\&“\gensory Neuron
- s \‘-Q"\'\\\

Interneuron

nucleus of Ranvier
Schwann cell  hode of
cell body (neuroglial cell) ,Ranvier

_ axon
b axon =

T ""Motor Neuron

dendritesL effector
(muscle)
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What is a Nerve Impulse?

An electrical signal

— Resting Potential net negative

charge
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Resting
Potential
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What is a Nerve Impulse?

An electrical signal

— Action Potential

1. Depolarization influx of positive ions (Na*)

positively charged

2. Repolarization:

other positive ions (K*) to leave the cell
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Resting Potential is Caused by Differences in lon
Concentrations Across Neuron Membrane

Sodium-
‘ potassium
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Action Potential Requires Stimulus Above
a Certain Threshold

Stimulus Stimulus Stronger depolarizing stimulus
opens K* channels opens Na* channels (opens more Na* channels)
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Nerve Impulses are Caused by Action
Potentials
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neurotransmitters

— Transmitting neuron

receiving neuron
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Chemical Synapses Use Neurotransmitters
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axon

branches Synapse
of neuron 1 Structure

and Function

path of action potential

postsynaptic
neuron
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path of action potential

Synapse
Structure and
Function

synaptic cleft
postsynaptic neuron

2 neurotransmitter
synaptic vesicle
& presynaptic membrane

-

; "j— synaptic cleft
4 — postsynaptic membrane

receptor
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neurotransmitter

@—— synaptic vesicle

presynaptic membrane

}— synaptic cleft
i — postsynaptic membrane

Synapse
Structure and
Function
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cell body
of
postsynaptic cell axon bulbs

Synapse

Structure
and
Function
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Spatial Summatio

Action potential

—-

-55 mV g reshoid

Release of
Release of neurotransmitters
neurotransmitters from neurons
from neuron (D only : a
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Organization of the
Nervous System

Central motor fibers

Nervous System
brain spinal cord " ‘

; autonomic
Peripheral somatlc system

Nervous System system (to smooth

(to
skeletal
cranial nerves spinal nerves muscles)

muscle,
cardiac muscle,
and glands)

—

sympathetic parasympathetic
sensory fibers motor fibers division division
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Central vs. Peripheral Nervous System

Central Nervous System (CNS)

— Spinal Cord

e Reflexes
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spinal cord

spinal nerve

vertebra

intervertebral
disk
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dorsal-root
ganglion

nerve
dorsal root

ventral root

Spinal Cord

Dorsal white matter
gray matter

central canal

Ventral
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Knee-Jerk Reflex Involves Spinal Cord, not Brain

Interneuron Cell body of
N ~ sensory neuron in
dorsal root ganglion

© Motor neuron
serving quadriceps

\ \ Qe g © Sensory neuron

><—J © Sensory (stretch)

Spinal cord receptor

(cross section) 2
Quadriceps muscles

© Motor neuron (extensors)

serving flexors /,
i
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Central Nervous System

— Brain

— Brain
 Skull
* Meninges
* Cerebrospinal Fluid
* Blood-brain barrier
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Central Nervous System

— Cerebral Cortex
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The Human Brain

corpus
callosum skull meninges

CEREBRUM

lateral ventricle

third ventricle

THALAMUS
HYPOTHALAMUS

pituitary gland
fourth ventricle

pons W | == CEREBELLUM

MEDULLA WP vertebra
OBLONGATA R i spinal cord
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Cerebral Cortex — _ Sensovarea_ -
Motor Areas

Salivation~_4 /© -~ : /' Foot and toes

Vocalization

Masticaton ' =~ "‘.’,\
—— Longitudinal

fissure

Parietal iobes
Central sulcus

Motor area ; " Frontal lobes
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centrat suieus — Cerebral Cortex —
Sensory Areas

Sensory area

fingers,
and thumb

Foot and
toes

Genitals

Longitudinal
fissure

Parietal lobes

Central sulcus

Frontal lobes
Sensory area
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Frontal lobe

primary motor area
premotor area
motor speech

lateral
sulcus

auditory
association area
primary auditory
area

sensory speech
(Wernicke's) area

Temporal lobe

Parietal lobe
primary
somatosensory area

somatosensory
association area

primary taste area

central

general
interpretation

primary
visual area
visual

association
area

Occipital lobe

The Cerebral Cortex
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Cerebral
Cortex

The Academic Support Center @ Daytona State College (Science 133, Page 48 of 94)



Cerebral
Hemispheres— .,
Functions 7T

Speech, writing; |
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The Reticular
Activating System

radiations
to cerebral
cortex

thalamus
reticular

ascending sensory formation

tracts (touch, pain,
temperature)
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The Limbic System

hypothalamus

amygdala

. thalamus
hippocampus
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Long-Term Memory
Circuits

cortical
sensory

prefrontal
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Language and Speech

visual cortex primary auditory cortex

Wernicke’s area

primary motor
cortex
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Nerve Function

bundle of
nerve fibers
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Cranial and Spinal
Nerves

from retina | from olfactory
of eyes ‘ . receptors

lll to eye
muscles

/ V from mouth and
VI to eye - N, to jaw muscles

EaceR > VIl from taste buds
VIl from > VAeva and to facial
inner ear . . | muscles and
s\ ¥ glands

to eye
muscles

X from and Zpiiy = )
to internal '\ §4. S , A IX from pharynx
organs RN 7 and to

, N | 1 BEZ X haryngeal
Xl to neck and —“<TSa S | ¥| ?nuséeg

back muscles XIl to tongue

muscles
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Cranial and
Spinal Nerves

spinal dorsal ventral dorsal-root
nerve root root ganglion

S

Q’ -
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Association neuron

(interneuron) Spinal Reflex

. Dorsal root Cell body of
White matter ganglion y

Dorsal

Sensory
neuron

Ventral

. Ventral
Spinal cord root
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Reflex Arc Showing Path of
a Spinal Reflex

white cell body of sensory
matter sensory neuron receptor |

gray Dorsal dorsal-root (in skin)
matter N~ ganglion —|
- > “ —— b

S0

central
canal

axon of R]\\

motor neuron \
ventral root
Ventral interneuron

cell body of effector
motor neuron (muscle)
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Sympathetic Parasympathetic

Division —a ., ~ganglion Division
> - e \:‘I
A ) A us}cranial
cervical [~ £ A & j ne?v A nerves
nerves |_
thoracic Autonomic
nerves - Syst em
lumbar [ ' /| Structure
g " and
NN { .
sympathetic™ [~ }‘ Function
Key: ganglia 8 sacral nerves

~- Acetylcholine is neurotransmitter
~ Norepinephrine is nheurotransmitter
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Sympathetic
Division

ganglion

&P

| | |
preganglionic postganglionic
fiber fiber
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Preganglionic neuron

UL Viseral effectors:
Postganglionic neuron

&hinal Smooth muscle of blood vessels,
P t arrector pili muscles, and

S S.
, N\ ! F
Posterior Dotsal root ;\s ,V;_syn(\;%aati:\‘etlc

re : R
horn ganglion |\ |X. ganglion |

Dorsal root "er"j4 » 7 sweat glands
(- 7’

Viseral
\ effector:
.f——» intestine

— <+~ Collateral

s ganglion

- : (celiac

Spinal cord ganglion)
ay of | Sympathetic Preganglionic

nathetic Neurons gagn ‘Postganglionic
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Parasympathetic
System

ganglion

&

preganglionic postganglionic
fiber fiber
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Path of

Hyoid bone Vagus nerve
Thyroid cartilage —=-
of larynx ‘ A _ Left

‘ w.. Ppulmonary
Trachea g 4 plexus

Right pulmonary
plexus

Right cardiac branch —————————  Left
b W s — cardiac

] . branch
Right gastric nerve

Celiac plexus— T /A= SN Left

Li B @ = R gastric

. VO P ) w i TR nerve
Superior mesenteric nerve — —'r

~ Stomach
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Drug Action
at a Synapse

synaptic

: neurotransmitter axon bulb
vesicle |° urot it

synaptic
cleft

vstsynaptic
neuron
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Diseases of the Nervous System

 Mild Stage
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Diseases of the Nervous System

 Moderate Stage:

* Severe Stage:
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Brain Atrophy in Alzheimer’s Disease
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Alzheimer's Disease

plaque
| /— beta amylond

'\ \-n

\

'1 %
"7‘}}\@

,\.

e

neurofibrillary tangles microtubule

The Academic Support Center @ Daytona State College (Science 133, Page 91 of 94)



How the Nervous
Human | svstemyors with other
Systems

Integumentary System — Lymphatic System/Immunity

Brain controls nerves that regulate size of ' Microglia engulf and
cutaneous blood vessels, 3 destroy pathogens.
activate sweat glands and s &

arrector pili muscles.

Receptors send sensory Respiratory centers in
input from bones and brain regulate breathing
joints to brain. :
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Muscular System

Brain controls nerves
that innervate muscles;
receptors send sensory
input from muscles to
brain.

Mcong:cﬂonmw::
eyes, permits speech, a
creates facial expressions.

Endocrine System

Hypothalamus is part of
endocrine system; nerves
innervate certain glands
of secretion.

Brain controls nerves
that regulate the heart
and dilation of blood
vessels.

Blood vessels deliver )
nutrients and oxygen to

Cardiovascular System

neurons, carry away wastes.
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Human

Systems

Digestive System

Brain controls nerves
that innervate smooth
muscle and permit diges-
tive tract movements.

Dlgallve tract provides

Urinary System

Brain controls nerves
that innervate muscles that
permit urination.

lnvohofua"‘ K*, and
Ca2* Mmmdod

formrve conduction.

Reproductive System

Brain controls onset of puberty; nerves are

involved in erection of penis

and clitoris, contraction of

ducts that carry gametes, /i
and contraction of uterus. | %
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