NERVOUS SYSTEM (part 1) °

READING : CHAPTER #9



A. Functions of the Nervous System

Controls the body using ELECTRICAL IMPULSES

Sensory Functions: Monitor changes in & out of body
CHEMICAL (nutrients, hormones, taste, gases)
PHYSICAL (pain, pleasure, temperature, light)

Integrative Functions: CNS interprets info

Motor Functions: Sends signals out to effectors (muscle or
gland)

Are all integrative functions conscious?




B. Divisions of the Nervous
System

Nervous System

/\

Central (CNS) Peripheral (PNS)
connects CNS to the body
/\ a) sensory receptors + sensory neurons
b) motor neurons + effectors (glands,

muscles)
brain spinal cord

Cranial Nerves Spinal Nerves
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B. Divisions of the Nervous
System

Nervous System

N

Central (CNS) Peripheral (PNS)

brain spinal cord /\

Cranial Nerves Spinal Nerves

NN

Autonomic Somatic Autonomic
Somatic



Somatic = connect to skeletal muscles
= voluntary

Autonomic = connect to viscera
= Involuntary (automatic)



C. CELLS OF THE NERVOUS SYSTEM
D. Structure of a Neuron (Fig 9.2)

Cell Body -gray in color, found in CNS
Dendrites-bring impulses to the neuron (afferent)

Axon -takes impulses away from the cell body (efferent)
Telodendria -at end of axon

Synaptic knobs T contain neurotransmitters

Collateral branches-Anf or ks i n t he road?o
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Structure of a Neuron

A Body
A Dendrites
A Axon ~

A Axon Terminal /\\
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C. CELLS OF THE NERVOU:

Schwann Cells (Fig 9.3)
-found in PNS only

-support cells that wraps around axon

12



ShierButleriLewis, Hole's Human Anatomy and Physiology, Bth edition, Copyright © 18808, The McGraw-Hill Companies, Inc. Al rights reserved.

Schwann Cell

2 | Neurilemma

4.{: 28 Schwann

e S WA\ cell
E x}h '
Axon — TN\

3 INode of Ftanvie?“-“ _

Schwann T
cell nucleus—j =

Myelin

——Dendrite

1| Myelin sheath

Neurilemmal
sheath |




C. CELLS OF THE NERVOU:
Schwann Cells (Fig 9.3)

-myelin sheath =  -tightly coiled inner layer
-insulating
-speeds up & boosts efficiency of
conduction
-neurilemma = -outer layer of Schwann cell

-contains nucleus and cytoplasm

-Nodes of Ranvier = the gaps b/w Schwann cells
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-Schwann cells play a key role in axon repair (PNS ONL
Motor neuron muscle
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Neuroglial Cells
Astrocytes = support & nutrient/ion balance
Ependymal cells = make cerebral spinal fluid (CSF)
Microglial cells = support & phagocytosis

Schwann cells & ollgodendrocytes = Insulate w/

mye 1y Ny N TS Neurogilial
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/' )\ Astrocyte
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Fluid-filled
_ _ cavity of the 19
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D. Classification of a neuron

1) Structure (Fig 9.4)
a) multipolar - 1 axon, many dendrites
b) bipolar - 1 axon, 1 dendrite
C) pseudounipolar - 1 axon, no true dendrite
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Zone
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1) Structure (Fig 9.4)
a)multipolar - always MOTOR

b)bipolar - specialized sensory -eyes, ears,
nose
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D . Cl assi ficati on of a ne

2) Function
a)Sensory= -fafferento, brings
-unipolar or bipolar

b) Motor= -nef ferento, takes I m
- multipolar

c) Internuncial = -neurons IN the CNS
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Definitions

Nerve = bundle of neurons joined by C.T
(NOTE: a nerve is different from a neuron)

Sensory Nerves = afferent
Motor Nerves = efferent

Mixed Nerves = sensory AND motor neurons in bundle
(the most common type of nerve)
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E. CELL MEMBRANE POTENTIAL

1. Definition:  -cells are bound by a phospholipid bi-

layer

-only some ions & some molecules can
get through this barrier

-so, there is an unequal charge
distribution across the cell
membrane

-Large, negatively charged proteins = stuck INSIDE cell
-some K* can pass into cell = more K * INSIDE cell

-Na*tdoesnodot get 1 nto *O&TSIDEe a:
cell 24



E. CELL MEMBRANE POTENTIAL
2) Resting State

-A more + charge outside

-b/c K+ diffuses OUT more easily than Na+ diffuses
IN

-A more T charge inside (proteins stuck inside)

-More Na+ outside than inside
-More K+ inside than outside

Resting Membrane Potential = -70 mv

25



THE NERVE IMPULSE
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E. CELL MEMBRANE POTENTIAL

Our bodies rely on electrical impulses to send
signals

These signals give you thoughts, movements,
sensations...

Weoll tal k| about depol ar
nerve cell membrane

ACTION POTENTIAL
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Oscillogram— Action Potential
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E. CELL MEMBRANE POTENTIAL

3) A stimulus Is needed to start the action

potential

The stimulus can be:
a) mechanical 1
b) electrical 1
c) chemical 1
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E. CELL MEMBRANE POTENTIAL

A stimulus is needed to start the action potential

IF the stimulus Is strong enough, channels in the
cell

membrane will open & Na* will enter cell.

NOTE: The stimulus MUST reach the threshold
value.
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4)

Depolarization (Fig 9.8)

-when Na* enters the negatively charged cell
-sodium enters by diffusion and charge attraction
-cell becomes + 30 mv inside

-the charges are REVERSED

THE NERVE IMPULSE

Extracellular +
Na+ high +

Intracellular
K+ high _ + :
Na+ low —
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Depolarization: Sodium rushes INTO cell
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5) Repolarization: happens fast, after
depolarization

-K+ rushes OUT, by diffusion & charge
attraction -membrane potential returns to -

THE NERVE IMPULSE
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K+ low
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Repolarization:
Potassium rushes OUT of cell

Actiori potential

Resting potential
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6)

Return to Resting State/Recovery

-Active Transport of Na* and K * (need

ATP)

-ratiirn tn nrininal inn dictrihiitinn
THE NERVE IMPULSE

Extracellular

Na+ high

K+ low

Intracellular

K+ high
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Return to Resting State: ATP used to pump potassium |
and sodium OUT of cell

Action potential

Festing potential
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/) Propagation of Impulse

-impulse travels down axon
-leaping from 1 node of Ranvier to the

next

-this Is called saltatory conductance

-very fast, (X,

SALTATORY
CONDUCTANCE
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F. SYNAPSES

-Junction b/w 2 neurons (synaptic knob w/ some part of next
neuron)

1 ~ [y 2 Ao a0 - ~ala oo :
-J u n Ctl O n Shier/ButlerLewia, Hole's Human Anatomy and Physiology, Bth edition, Copyright @ 1889, The McGraw-Hill Companies, Inc. All righte reserved.
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F .

SYNAPSES (conoOt)

-Allow communication b/w neurons

-Keep nervous system a 1 way system (reduces
confusion)

-Function can be impaired by drugs or disease

Synapse between Axon ___
and Cell Body /f mpulse

Axon of presynaptic /)
neuron / 7L Axon

Impulse,

Dendrites

Cell body of postsynaptic
neuron

39



G. Neurotransmitters

-chemical messengers released into synaptic
cleft

-50+ different chemicals exist

What neurotransmitter signals muscle
contraction?

-some neurons release only 1 type of NT
-some neurons rel ease
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Problems linked to neurotransmitters

A Depression: low serotonin

A LSD: hallucinations b/c nerves send too many signals

A Caffeine/Stimulants: lower threshold at synapses,
stimulation occurs more easily

41
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1) Location = foramen magnum to L2
cauda equina (inferior to L2)
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Lumbar Puncture

Spinal cord

Conus
medullaris

Third lumbar
vertebra

Dura mater

Arachnoid mater

Sacrum

Filum terminale
Coccyx




2) Cross-section

a) Meninges - 3 layers protect the cord:

1) dura mater - tough outer layer

2) arachnoid mater - middle layer; like cobwebs
3) pia mater - delicate inner layer; lots of blood vessels
4) subarachnoid space w/ CSF b/w arachnoid & pia

layers

Posterior funiculus
White Anterior funiculus
columns

Lateral funiculus

Dorsal root
ganglion o

Spinal nerve

Dorsal root

Ventral root

Posterior median sulcus

Gray commissure
Posterior (dorsal) horn | Gray
Lateral horn matter

Anterior (ventral) horn

e cp —

Central canal
~
— Anterior median fissure

.y

Pia mater

Arachnoid

Dura mater




2) Cross-secti on (conot)

b) Spinal Nerves (31 pairs come off of the spinal cord)
1) dorsal root: -w/ dorsal root ganglion

-this has only afferent (sensory)
neurons

-neuron structure?

2) ventral root: -this has only efferent (motor)
neurons

-neuron structure?
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