





The nervous system is the major control system in the body which  organ

regulatés many body functions necessary for life.
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Nerve Cell (Neuron) cell

e It 1s the structural unit of nervous system.

Structure:

It 1s formed of:
a) Cell body (soma): controls the activity of the whole neuron.

b) Cell processes: 2 types axis and dendrites
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The axon near its termination either joins:
. Muscle — neuromuscular junction.

. Gland— neuroepithelial junction.

. Dendrites or soma of another neuron — neuro-neural

junction.

¢) Types

a. Afferent (sensory) neuron— carries impulses from receptors
to CL\IY_S./ra central Aoy V oks system

b. Efferent (motor) neuron— carries impulses from CNS to

effector organs. o
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c. Interneuron (associative) —located entirely Within®
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Reflex Action

. Itis an involuntary reaction of the body to sensory stimulus
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Pathway (reflex arc):

. It is carried out through pathway called reflex arc which is

considered the functional or physiological unit of the nervous

system
R

Components of reflex arc are:
1- Receptors.

ii- Afferent (sensory) neuron
ili- Center (in CNS).

iv. Efferent (motor) neuron

v. Effectors (muscles or glands).
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Types:

y Somatic reflex; e.g. flexion withdrawal reflex.

i Autonomic reflex; e.g. micturition reflex.

Eflector
(responding muscia)

Reflex arc (flexion withdrawal reflex)



visions of Nervous System s 3 65 == gl
The nervous system 1s divided into: aZiapSmon C MS S 6—6

p Central nervous system (CNS).

iy Peripheral nervous system (PNS).
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Central Nervous System ( CNS)% o Prreut cord

It 1s the part of the NS which is protected by bone (skull and vertebral

T

column).

——————

Parts:

It consists of 2 parts;

1) Brain

- Itis located in the skull

- It consists of 3 parts;



I. Cerebrum ( 2 cerebral hemispheres); consists of;
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. Cerebral cortex Cyrd —2 G7 V) j 5°
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. Subcortical centers: include ©;<f =5 SV S P

L e
éﬁ/ 7 S f‘ 1- Thalamus 2- Hypothalamus 3- Basal ganglia.
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I1. Brain stem: consists of;

1. Midbrain 2. Pons 3. Medulla oblongata.

i- Cerebellum
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2) Spinal cord:
- Itis located in the spine (vertebral column

- It 1s subdivided into 31 segments; 8 cervical segments,12
thoracic segments, 5 lumbar segments, 5 sacral segments and

one coccygeal segment.

- The spinal cord consists of 2 parts:
1. Outer white matter: anterior, posterior and lateral column

. Inner gray matter: anterior, posterior and lateral horns
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Peripheral Nervous SyStem (PNS)

- It 1s the part of NS which communicate between the CNS and peripheral
tissues.

Divisions:

A) Anatomical divisions:

- PNS 1s composed of 12 pairs of cranial nerves and@pairs of spinal

e

nerves which contain:

1- Afferent (sensory) nerve fibers— conduct impulses from surface or

inside of body to KTNS )

2- Efferent (motor) nerve fibers — conduct impulses from CNS to

——————

various organs of the body (effectors).
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ysiological Divisions:

PNS is divided into; - )

1) Somatic N S —controls voluntary actions. >

11) Autonomic N S Hcontrols(:ﬁoluntary actions

Somatic Motor Neuron
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Somatic and autonomic nervous systems



~  Table 1: Comparison between somatic and autonomic nervous systems

T s o

Control

Connections

Center

sl

Voluntary functions

With skin, skeletal

muscles, bones and joints.
Spinal cord —AHCs

Brain stem— somatic

motor nuclei

Involuntary functions

With smooth —~ ~>3757
muscles, glands and

cardiac muscle.

Spinal cord —LHCs

Brain stem—

visceral motor nuclei



g semwieNs _awommieNs

Efferent - One neuron.
— - Two neurons.
(motor) fibers _  No ganglia i.e. not .
. Presence of ganglia (i. e. synapse
synapse outside outside CNS)
- P lioni .' thi linated
. . reganglionic is thin myelinate
- Thick linat
Thick myelinated nerve fibers (type B)

nerve fibers (type
A) A7) srean LU ds+ - Postganglionic is non-myelinated

ojwdxw_b_“) 2585t 552 Myelne ¥ 209 nerve fibers (type C)
ST - Excitatory to

skeletal muscle i.e. Either excitatory or inhibitory to

: effector organs.
muscle contraction

Effects of o3 Paraly81s and atrophy No paralysis (smooth muscles are

denervation=*>"' ;ej;‘s““’ Yhléo) b seP myogenic). e o Ghats
Chemical Acetylcholine - At preganglionic nerve endings:
transmitters acetylcholine.

- At postganglionic nerve endings:

AHCs= anterior horn cells, LHCs= lateral horn ce‘(f'l(s:.etylchOlme O O T



Autonomic Nervous System C/;) %

Definition:

It is the part of the PNS which supplies and regulates the functions

of internal organs i.e. viscera of the body.

Divisions of ANS

ANS is subdivided into 2 systems;

i)  Sympathetic (thoracolumbar) NS : originates from LHCs of all

thoracic and upper 3 lumbar segments of the spinal cord

ii) Parasympathetic (craniosacral) NS: originates from 2 parts;



A- Cranial part: arises from visceral motor of the following

cranial nerves:

1. Oculomotor nerve in midbrain.

2. Facial nerve in pons.

. Glossopharyngeal nerve in the medulla oblongata.
+.  Vagus nerve in the medulla oblongata.

B-Sacral part: arises from 2nd, 3rd and 4th sacral segments of

the spinal cord and forms pelvic nerve




pry

()
(‘",fjr’r.r’(',ﬂ- .‘.,"..‘ . 4

——— Praganglionic nguron
... Postganglionic neuron

ic coll body

Praganglionic
in lateral hom of
gray matter

Pregangiionic nauron

....

to sympathetic chain

Praganglionic nauron

- 1o collateral ganglion

~ Postganglionic neurons

———— Praganglionic neuron

sympathetic (a) and parasympathetic (b) division16 s of autonomic nervous system



Autonomic Ganglia

Def,

® They are collection of cell bodies of neurons outside the
—_———————
central nervous system (CNS).

N

Functions:

® Act as a relay station for autonomic preganglionic nerve
fibers

d ;S+ftbu,+\°‘\ Pre-ganglionic c Post-ganglionic(
Cf?) ganglion
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Functions of autonomic ganglia




Types:
a) Lateral (paravertebral) ganglia:

- Located on either side of the spinal cord.

A3 ;
- About 22-24 ganglia on each side.

- Form 2 rows of sympathetic chain of ganglia.

- Act as arelay station for preganglionic sympathetic nerve fibers
only.

b) Collateral (prevertebral) ganglia:

- Present mainly in the abdomen, midway between spinal cord

and viscera.. 920) )

- Act as a relay station for sympathetic preganglionic nerve
fibers.



¢) Terminal ganglia:

- Present close to or at the wall the effector organs
especially rectum; urinary bladder reproductive organs in

the pelvis.

_ Act as a relay station of:

. All parasympathetic preganglionic fibers.

. Some sympathetic preganglionic fibers.



Preganglionic nerve fibers —

Postganglionic nerve fibers el

3 ‘ vo. 3 u";:‘m
= 4 T Small.
N intestine
= N . .- '
— I 2; 3
Z } - rge
/z t Q lnte%tme
¥ ollateral or .
| ' prevertebral G. Terminal G
’ i 960\ UJ Lo
Syramerc cran , i S . . l j
paravertebral G. o \\kW\Y\ \ N
e g -~ By



