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Learning objectives

Introduction

Subdivision of nervous system
Classification of nervous tissue
Structure of neuron

Classification of neurons with examples
Synapse and types

Classification of neuroglia

Nerve ganglion

Nucleus

Blood —brain barrier

Spinal segment and course of typical spinal nerve



~ormation of nerve plexus
Reflex arc components

Process of myelination
Structure of peripheral nerve
And its functional components
ANS autonomic nervous system



Introduction

 Master system integrates and controls the activity of all other
system.

* Functions 1 sensitivity
Reception of stimuli 2 conductivity

2. Integration 3 responsiveness

3. Initiation and execution

4. Assimilation of experience



Subdivision of nervous system

ANATOMY

Central Nervous System

Brain Spinal Cord

Peripheral Nervous System
I

Cranial Nerves Spinal Nerves

Autonomic Nervous System

I I
'Sympathetic Parasympathetic

FUNCTIONAL SUBDIVISION




CNS
Brain and
spinal cord

Afferent sensory _ l

— Central and peripheral NS both have
Cranial nerves 1. Somatic component
and spinal nerves 2. Visceral component(ANS)

Pl
[ 3

Motor (efferent)
division

Efferent motor

=" i

Somatic sensory

Visceral sensory Somatic motor Visceral motor

General: Touch, pain, | | General: Stretch, General: Motor General: Motor
pressure, vibration, pain, temperature, innervation of all |  innervation of
temperature, and chemical changes, and skeletal muscles |  smooth muscle,
proprioception In skin, | | jrritation in viscera; cardiac muscle,

body wall, and limbs | | naysea and hunger and glands; equivalent
to autonomic nervous

Special: Hearing, ial:
equilibrium, vision, Special: Taste system (ANS)
Sympathetic

smell
division




Structural organization of nervous system

* |sverysimple

e Consist of two types of cell-neuron and
neuroglia

e Neurons —characteristics
do not divide by mitosis
no. constant since birth

in intrauterine life nerve cell proliferate
from neuroblast

10,000million neuron in cerebral cortex
of human brain

* Neuroglia cells —



1. Body

Nucleus

Nissl substance
Lysosomes
Neurofilaments
Lipofuschin

Neurons

2. Processes a. Dendrites

Dendrites
/| Cell body

Nucleus

(a)

Axon  Myelin sheath
hillock

Impulse
g_!irec’tion

Schwann |

vV f’

Nodes of Ranvier

Terminal branches

b. Axon

,Bulb terminal




Nucleus-- collection of cell body within CNS

Ganglion -- collection of cell body out side CNS
Cerebro spinal ganglia
Autonomic ganglia

Nerve fibre

Tract —within CNS

Peripheral nerve- out side CNS
Grey matter
White matter



Classification of neurons

According to polarity
1. unipolar

2. Bipolar

3. Pseudounipolar

4. Multipolar

eg.




Classification of neurons

Shape of body

1. Pyramidal
2. Fusiform
3. Pyriform




Classification of neurons

According to length of
processes

. GOIgl type | Molecular layer

Dendritic processes of Purkinje cells

e Golgi type Il

Purkinje cell

Granular layer




Classification of neurons

Functional classification
* Sensory neuron
* Motor neuron

a)upper motor

b)lower motor



Autonomic neurons

* Arranged in two sets e =
1.Preganglionic neurons-
Located in CNS and arranged as
- Craniosacral (parasympathetic
Preganglionic neurons located
in brain stem (cranial part)

& sacral seg of spinal cord
(Sacral part)

-Thoracolumbar (sympathetic )

Preganglionic neurons located in t {sz
o Paras thetic < S3
spinal cord " outiow | 54

2.Postganglionic neuron —
-situated outside CNS pebic splanchni

nerve

> <

3975

/ /

|
// / | ‘
// | 'l |

Sympathetic chain

S
3
) 3
N
§ -
;




Synapses  Imerss

The junction at which the
nerve impulse passes
from one neuron to
another is called the
synapse.

SENSORY NEURO

INTER NEURON

* Types of synapses:
1. Axo-dendritic
2. Axo-somatic

EFFECTOR NEUROI

3. AXxo-axonic

MUSCLE FIBER



Components of synapse

Synapse has three
components —

* Presynaptic membrane
e Synaptic cleft
e Postsynaptic membrane




Neuroglia

* In CNS

Macroglia

e Astrocyte(only in CNS)
* Oligodendrocyte
 Microglia

* Ependymal cell

* In PNS

e Satellite cell
* Schwann cell
e functions




Ependyma
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Fibrous
astrocyte
Protoplasmic
astrocyte
Neuron — y’
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Capillary
Microglial
Outer glial ) V. cell
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Functions of neuroglia cells

* Provide structural and functional support to neuron
* Phagocytise foreign substance

* Produce CSF

* Forms myelin sheath around axon

* Helps to form blood brain barrier-

it is selective semipermeable membrane

. 5
at the capillary level ey

that separate the
circulating blood from
the brain



Nerve fibres

e Axon of nerve cell is nerve fiber 7?‘,
* CNS- tracts

* PNS- peripheral nerve
* || type of nerve

1. Myelinated

2. Non myelinated



structure of nerve

Epineurium

Perineurium

Endoneurium

Schwann cell

Node of Ranvier

Myelin sheath

Axon cut transversely

Schwann cells

Mesaxon

Schwann cell
cytoplasm

Nonmyelinated
nerve fiber




Myelin sheath

Schwann sheath

Endoneurium

Nerve fibers

Bundles of
nerve fibers

Epineurium
(connective

tissue sheath)
surrounding
whole nerve trunk

Perineurium (thin layer
Endoneurium (delicate layer of connective tissue)
of connective tissue) surrounding surrounding bundle
a single nerve fiber of nerve fiber




Myelination of peripheral nerve fibers

Axon Cytoplasm
- P . - Minor dense line
- Major dense line (intraperiod line)
Plasma membrane (period line)

Axolemma

Schwann 1 RS Basement Axon
cell p ; membrane

— Nucleus

Schwann
cell

cytoplasm Basement

membrane

Node of

Ranvier \

Nucleus of
Major dense line (period line) Mesaxon Schwann cell

D Minor dense line (intraperiod line)




Myelination of nerve fiber in CNS

node of Ranvier segment of myelin

N s process of
' oligodendrocyte

axon of nearby |
neuron




Classification of nerves

* Motor nerve
* Sensory nerve
e Mixed nerve



Spinal cord and spinal segment

e Spinal cord has 31 segment .

e Pair of spinal nerve leaves each
segment of spinal cord

terminale




Types of peripher

Cranial - 12 nerves
Spinal -31 pairs of nerve-
e 8 cervical

e 12 thoracic

* 5lumbar

e 5sacral

* 1 coccygeal




Cross section of spinal cord

ifargalnoat

gangion




Nerve plexus

Ventral rami Do‘rsal rami

Branches \\

Musculocutaneous

nerve
Axillary nerve ————~ /
Radial nerve BT ///
Median nerve __.__/ 7~ Ulnar nerve

Fig. 9.12: Formation of nerve plexus.




Course of typical spinal nerve

ganglion /
2 ﬂ

—

gray
communicating
ramus

communicating
ramus

sympathetic
ganglion




Posterior root
Connector neuron

Afferent neuron
Skin

J

Efferent
neuron

Sympathetic connector

neuron
Antenor root

Sympathetic ganglion

Lateral gray column (horn)

Gray ramus

A

White ramus

Sympathetic trunk

Afferent neuron

Viscus




Reflex Arc-basic functional unit of nervous system

ifargalnoat

gangion




Dermatome




Parasympathetic Nervous System: Cranial Outflow

* Preganglionic fibers run via:
— Oculomotor nerve (lll)
— Facial nerve (VII)
— Glossopharyngeal nerve (IX)
— Vagus nerve (X)

e Cell bodies located in cranial nerve nuclei in the brain stem



Parasympathetic Nervous System: Sacral Outflow

* Emerges from S,-S,
* |[nnervates organs of the pelvis and lower abdomen

* Preganglionic cell bodies

— Located in visceral motor region of spinal gray matter

* Form splanchnic nerves

Copyright © 2005 Pearson Education, Inc.,
publishing as Benjamin Cummings



Functions of sympathetic and parasympathetic

* Sympathetic stimulation —mobilizes body energy for flight and
fright

* Parasympathetic —slow down body processes and conserve
energy



Sympathetic over activity

Rise in Blood pressure
Increase in heart rate

Increase respiratory
rate

Sweating

Dryness of mouth
Dilatation of pupil
Loss of appetite
Constipation

Parasympathetic
overactivity

e Constriction of pupil
* Decrease in heart rate

* Increase in mobility of
gut



Anatomical Differences in Sympathetic
and Parasympathetic Divisions

* Length of postganglionic fibers

— Sympathetic — long postganglionic fibers

— Parasympathetic — short postganglionic fibers
* Branching of axons

— Sympathetic axons — highly branched

* Influences many organs

— Parasympathetic axons — few branches
* Localized effect



Neurotransmitters of Autonomic Nervous System

* Neurotransmitter released by preganglionic axons

— Acetylcholine for both branches (cholinergic)

* Neurotransmitter released by postganglionic axons
— Sympathetic — most release norepinephrine (adrenergic)
— Parasympathetic — release acetylcholine



A Map of Referred Pain

* Pain arising from
diseased viscera is
referred to area of
skin which is
supplied by same
segment of spinal
cord

Gallbladder

Heart

Lungs and
diaphragm
Liver

Gallbladder
Heart

Liver
Stomach
Pancreas
Small
intestine
Ovaries

Colon

Kidneys

Urinary
bladder

Ureters

Figure 15.15



1.Glial cell which acts as a phagocyte is ----------- 5 commonest
type of synapse is-----------

3.All neuroglia are derived from neural crest except-----------------
4.Nucleus is collections of neurons outside/inside CNS
5.outer covering of peripheral nerve is called peripheral nerve.
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