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Functions of the nervous system
* Direct iImmediate response to stimull

. Coordlnates activities of other systems
&% | = Anatomical divisions:

7 % CNS, central nervous system

‘;'|I|| _:ﬂ;;: 5 lr -
*{r‘.\(located in the cranial & spinal cavities)

all other neural tissue, nerves,
receptors, neuroglia




Nervous system

CNS

PNS

Afferent, sensory

Signal travels
from PNS to CNS

Efferent, motor

Signal travels
from CNS to

Somatic sensory

Receives signals
from receptors in
muscles, skin,
joints

S.AM.E.

PNS

Afferent, sensory

Signal travels
from PNS to
CNS

Efferent, motor

Signal travels
from CNS to
PNS

Visceral sensory

Receives signals
from receptors in
smooth muscle

digestive organs

Somatic motor
Voluntary control
Conscious control

Sends signals to
skeletal muscles

Sensory/afferent-sends signal towards the brain
Motor/efferent-sends signal away from the brain

Visceral motor

Autonomic nervous
system

involuntary control

Unconscious control

Sends signals to
smooth, cardiac
muscle, glands




Autonomic nervous system

 Two functional divisions:
e Sympathetic
e Parasympathetic



Nervous System Terminology

Gray Matter — mostly nerve cell bodies.
White Matter — mostly myelinated axons.

Nerve fiber — a single axon of a neuron.

Nerve — a bundle of axons in the PNS.

Tract — a bundle of axons ins the CNS.

Ganglion — a cluster of nerve cell bodies in PNS.

Nucleus — gray matter in CNS with common function.



Cells of the nervous system

 Two types:
 Neuroglia-supporting cells 5:1 neuron
* Neurons-transfer and process information



the dendrites to the synaptic terminals

neuron
e Cell that transmit electrical impulses from

* Organelles: mitochondria, ribosomes, ER

— Lack centrioles no cell division, can’t be replaced
« Surface coverec

Candrites

Stimulated by envirarmental
changez or the activithes of
other cells

by glial cells
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Conducts nerve impuise
{action potential) toward
synaptic termmnals

Affact anciher
nauron or affector
{muscla, gland, etc.}

Receives signal

Sends signal
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Dendrites of neurons are stimulated

Axon hillock summates this stimulation &
creates a action potential

Action potential travels on the axon to the
synaptic terminals

Synaptic terminals release chemicals
called neurotransmitters



Dendrites

Dendrites \ Cendrites

/ ?Mnn

S iR Synaptic
i ) knobs
(a) Anaxonic neuron e

(neurons found only in the CNS)
(b) Bipolar neuron

No axon :
Rare, not myelinated

Synaptic
knobs

(c) Unipolar neuron

May be myelinated
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Myelinated n
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Mnn7

Synaptic terminals
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(d) Multipolar neuron



e Neurons release neurotransmitters to
signhal other cells

Signaling
within a
neuron Is
electric
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The neuroglia

Fig
13.4

process after injury

recycle neurctransmitters,
form scar tissue after injury
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CNS neuroglia

o Astrocytes-most numerous
— Repair damages neurons
— Control interstitial environment

— Blood brain barrier

 surround capillaries to isolate the brain from
chemicals in the plasma

 Ependymal cells-with caplillaries produce
cerebral spinal fluid in the brain



* Oligodendrocytes-myelinate axons in the
CNS

— Works like insulation making actions
potentials travel down axons ~ 6 times faster

* Microglia-break down cellular waste and
pathogens in the CNS
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PNS neuroglia

o Schwann cells-myelinate axons in the
PNS

o Satellite cells-exchange waste/nutrients
cell body & extracellullar fluid
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Nerve impulse

A neuron Is electrically stimulated to
threshold (summation @ axon hillock)

At the threshold the cell membrane
permeabillity to ions Na*/K* changes

This creates an action potential

Large myelinated axon sends signals at
300 mhp!



Neural pools ..,

* Groups of communicating neurons N
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The brain

e Adult Contains 98% of all neural tissue
* 3lbs, feels like jello
e 3 primary brain vesicles a 3 week
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— elencephalon
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table 3_ Prosencephalon Diencephalon
||
15.1 . Mesencephalon
. Mesencephalon Mesencephalon
Cerebellum
and
Metencephalon
| Rhombencephalon Pons
Medulla
Myelencephalon oblongata




TELENCEPHALON
(CEREBRUM)

+ Conscious thought processes,
intellectual functions

« Memory storage and processing

» Conscious and subconscious regu-
lation of skeletal muscle contractions

THALAMUS

Relay and processing
centers for sensory
information

HYPOTHALAMUS &7

Centers controlling
emotions, autonomic
functions, and
hormone production

MESENCEPHALON
(MIDBRAIN)

» Processing of visual and
auditory data

- Generation of reflexive
somatic motor responses

« Maintenance of
CONSCioUsSNess

Longitudinal
fissure

Cerebral
hemispheres

METENCEPHALON
(CEREBELLUM)

+ Coordinates
complex somatic
motor patterns

+ Adjusts output of
other somatic motor
centers in brain
and spinal cord

METENCEPHALON
(PONS)

- Relays sensory
information to cerebellum
and thalamus

« Subconscious somatic
and visceral motor centers

MEDULLA OBLONGATA
(MYELENCEPHALON)

- Relays sensory information to
thalamus

+ Autonomic centers for regula-
tion of visceral functions such
as cardiovascular, respiratory,
and digestive activities
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Ventricles Fo

4 fluid filled cavities in the brain
Lined by ependymal cells

Contain cerebrospinal fluid

Lateral ventricles

Interventricular
foramen

Third
ventricle

Septum
pellucidum

| lateral ventricle

Aqueduct of
midbrain

Fourth~
ventricle

Central canal

(d) Coronal section

15.2

Cerebral hemispheres

)

Pons

Medulla oblongata

Spinal cord

(a) Lateral view

Lateral ventricles

| Inte

foramen

rventricular

L Third ventricle

Posterior hol
lateral ventr

Inferior horn
lateral ventri

Cerebellum

~Aqueduct of
midbrain

—

ventricle

Fourth

Central canal



CSF

e Cushions the CNS

e Supports the brain-the brains is floating in
the CSF

e Transport nutrient/wastes etc.




Choroid plexus

Produces CSF 500 mi/day

Composed of ependymal cells and
capillaries (CSF is very different from plasma)

~ound In each ventricle
~loor of lateral ventricles (2)
Roof of 3rd ventricle

Roof of 4™ ventricle




CHOROID
PLEXUS °

INTERSTITIAL FLUID IN
THALAMUS

Mutrients | |
(especially glucose) .
Oxygen
Capillary
Endothelial cell

CO;
Waste products

Tight

Waste products
lons

Amino acids
(when necessary)

lons

] (Na*, K*, CI", HCOs", Ca*, Mg®)
> Vitamins

~1 Organic nutrients

Oxygen

Tight junction CEREBROSPINAL FLUID IN
THIRD VENTRICLE




CSF circulation
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Blood brain barrier

 Maintained by astrocytes

e Not found In:
— the hypothalamus
— Pineal gland
— Roof of 3 & 4% ventricles



Cranial Meninges

* Protective layers of the brain & spinal cord
— Provide physical stability and shock absorption
e Superficial
— Dura mater-Tough fibrous layer

— Arachnoid
— Pia mater

 Deep



Loose connective

tissue and periosteumn
of cranium

Epicranial
aponaurosis

Scalp

Fig
15.4

ANTERIOR

POSTERIOR

Cranium (skull)

- Dura mater

Subarachnoid
space

Arachnoid

Cerebral cortex

_covered by
pia mater

(a) Superior view
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Inferior |
Anterior clinoid sagittal sinus Falx cerebri
process

Superior

Posterior margin of — e v sagittal sinus

lesser wing of sphenoid i

Optic nerve

Olffactory
tract

Frontal sinus
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Offactory bulb

Internal
carotid artery

Extensions

Anterior cerebral
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(c) Superior sectional view



=ubdural alperior sagittal Arachnoid
space sinus granulation Dura mater
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12 pairs of
Cranial
nerves

Fig

of olfactory nerve (N I}

Olfactory tract

Optic chiasm

Optic nerve (N II) —_

Infundibulum

15.21

Oculomaotar nerve (N 111}

12

11

Trochlear nerve (N V) -

Trigeminal nerve (N V)

Abducens nerve (N VI)

Facial nerve (N VII) —

nerve (N VIl

Vestibulocochlear —_|

nerve (N 1X)

Glossopharyngeal —

Vagus nerve (N X —

Hypoglossal nerve (N XII)

Accessory nerve (N XI)
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Fig
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Left oifactory bulb
(termination of
olfactory narve)

Oifactory tract
{to olfactory corex
ot cerabrum)

Olfactony
= nerve fibers

OLFACTORY
NERVE N [)

Cribriform
plate of
athmoid




Oflfactory bulb

| OPTIC NERVE (N Il}
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Supenor orbital fissure

Fig
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Fig

Semicircular Facial nerve (N VIl cut 15 27
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Cranial dissection video

e By Kevin Petti



Histology CD
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Primary motor cortex Central sulcus F'i:?g;::?ﬂ?gyﬂ“ _
{precentral gyrus) Flg
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area (premotor cortex)
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Corpus callosum Precentral gyrus

Fornis

Septum pallucidurm Thalamus

Mambranous portion
of apithalamus

Hypothalamus

Pineal gland

Parieto-pocipital

Interventricular el

foramen

Supsrior

colliculus Corpara

Infaricr guadrigeming

Fromtal loba calliculus

Agueduct

Arterion of midbrain
CAMIMISSUra

S Fourth ventricle
G CNRSm

Carabellum

Mamillary body

Tempaoral Inbe Mezenceghalon

Fig Medulla

ablongata

15 13 {a) Midsagittal section




Autonomic centers
(sympathetic) e N

Paraventricular g L

nucleus

Preoptic area g |

Autonomic centers
(parasympathetic)

Suprachiasmatic

nucleus

Supraoptic nucleus
Tuberal nuclei ,,/’"

Optic chiasm /

/"

Infundibulum =

Anterior

J,Pars distalis — |
pituitary -

Hypothalamus

Mamillary £

body 35;\

Posterior
pituitary [pars
nervosay)

gland LPars intermedia —

(b) Hypothalmus



Pariatal

lobe
Copora
us
ol guadrigemina
N horod plaxus
LI in epithalamus
X @ _ Thalamus {surrounds
third ventricle)
Pineal gland
Iterg,r Hypothalamus
| Agueduct of
be midbrain
Cerebellum
re
m
Fourth
ventricle
Optic nerve ) )
F|g Infundibulum (cut) Tuberal area Mamillary body AC]UEdUCt of midbrain

or
15.15 (a) Midsagittal section| Cerebral

peduncles Cerebral agueduct




Corpus callosum Precentral gyrus Central sulcus Paostcentral gyrus  Cingulate gyrus

Fornis

Septum pallucidurm Thalamus

Mambranous portion
of apithalamus

Hypothalamus

Pineal gland

Parieto-pocipital

Interventricular el

foramen

Supsrior

colliculus Corpara

Infaricr guadrigeming

Fromtal loba calliculus

- - et ¢ Agueduct
Arterion =23 @ ’ T of midbrain
COMIMmissure

S Fourth ventricle
G CNRSm

Carabellum

Mamillary body

Tempaoral Inbe Mezenceghalon

Fig Medulla

ablongata

15 13 {a) Midsagittal section




Rl carebela
Lefl conbeli Ll
hamispihens

. ik the gray mattar
=T aof the carcballum
Fig W
h Coll bady of 4
Puekinje call ™. |

Axans af Furkings
calls projecting o

Ehr wrbibe maltlor of
Ehe carebel lim
Purkinjo calks
Aquete! of midrai A.Ii‘l'lﬂri:d'
Artiar
- | vize
y B "o g £ s Carabeliar
L& e i cortax
! gh g ¢ -
e o e o
- i, S
| oA E_L"-\_-,
m -'IIi J e .-:_
AT
"1}. Fasterior
loha
i Cerabalar
iy, | Superior s
. Cihoroid plaxus
I A of the kurth
\ varfncls
Weiia \ Flzcoulenadular
atlangsafs Y kb

|b} Sagittal secticn




Corpus callosum Precentral gyrus Central sulcus Paostcentral gyrus  Cingulate gyrus

Fornis

Septum pallucidurm Thalamus

Mambranous portion
of apithalamus

Hypothalamus

Pineal gland

Parieto-pocipital

Interventricular el

foramen

Supsrior

colliculus Corpara

Infaricr guadrigeming

Fromtal loba calliculus

- - et ¢ Agueduct
Arterion =23 @ ’ T of midbrain
COMIMmissure

S Fourth ventricle
G CNRSm

Carabellum

Mamillary body

Tempaoral Inbe Mezenceghalon

Fig Medulla

ablongata

15 13 {a) Midsagittal section




Tongue tf’ Pharynx
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A distorted human figure
drawn to reflect the space
our body parts occupy on
the sensory and motor
cortex.

Homunculus

FYI
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