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Systems Overview
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PLANES OF MOTIONS & DIRECTIONALITY

PRINCIPLE
SYSTEMS:

* Integumentary
Function:

* Skeletal
Function:




PRINCIPLE
SYSTEMS:

* Muscular
Function:

« Cardiovascular
Function:

PRINCIPLE
SYSTEMS:

* Lymphatic
Function:

* Nervous
Function:




PRINCIPLE
SYSTEMS:

* Endocrine
Function:

» Respiratory
Function:

PRINCIPLE
SYSTEMS:

* Digestive
Function:

* Urinary
Function:




PRINCIPLE
SYSTEMS:

* Reproductive
Function:

WHAT IS THE POINT?

Stress- Any external force or event that acts on
the body

Environmental
Work
Psychological

Strain - To stretch or force beyond the normal or
customary or legitimate limits

!

- A tendency toward uniformity or
stability in the normal body states of the organism




INTEREST AREAS (SELECTED):

Skeletal System

Neuromuscular System

Muscle Metabolism

Cardiovascular System

Oxygen Transport

Respiratory System

Response to Temperature
Employee Placement and Selection
Repetitive Motion Disorders

QUESTIONS?




Neuromuscular System

USES OF MUSCLES

Breathing
Motion and locomotion (postural maintenance)

Movement of food in G.I. Tract and urinary flow
etc.

MUSCLE CHARACTERISTICS
Excitability
Contractility

Extensibility O
Elasticity




TYPES OF MUSCLES

Skeletal
def. -

Cardiac
def. -

Smooth
def. -

SKELETAL MUSCLE CHARACTERISTICS

Attached to bone* (via tendons)
Cross-striated, multinucleated, individual fibers
\Voluntary nervous control

* Exists in bundles, bound together by a tendon
at each end




CARDIAC MUSCLE CHARACTERISTICS

Located in the heart only

Striated (i.e. Alternated dark and light bands),
branched fibers with intercalated discs

Control

*arrows show discs ‘

SMOOTH MUSCLE CHARACTERISTICS

Located in walls of hollow viscera (organs) and
blood vessels

Non-striated, uninucleated, spindle-shaped fibers

Involuntary nervous control
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MUSCLE ELEMENT TERMINOLOGY

EPIMYSIUM: Connective tissue surrounding a muscle group
PERIMYSIUM: Connective tissue around each bundle of
muscle fibers

MYOFIBRILS: Primary element of contraction composed of
actin and myosin protein

SARCOMERE: A contractile unit in a striated muscle fiber
(cell) extending from Z-line to Z-line

Z-LINE: Physical structure in the cell to which the actin
filaments are attached

SARCOLEMMA: The thin, elastic, non-cellular membrane
enveloping the individual muscle fibers

MYOSIN: The contractile protein that makes up the thick
myofilaments of muscle fibers (cells)

ACTIN: The contractile protein that makes up thin ‘
myofilaments in muscle fiber (cells)

Muscle Contraction
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MECHANISM OF MUSCLE CONTRACTION

Sliding filament theory

Myosin cross-bridges “move
like oars of a boat” against the
actin myofilaments and “pull”
the actin myofilaments
inward---thus shortening the
sarcomere

ACTIVITY DURING CONTRACTION

SIMPLE DIAGRAM
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QUESTIONS ?
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Nervous System

ORGANIZATION OF NERVOUS SYSTEM
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BODY FUNCTION

NERVE ROUTES
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PHYSIOLOGY OF NERVES
Neurons- structural and functional unit of
nervous system
Structure of neurons
Cell body
Dendrites
Axons
Function of neurons
Picking up stimuli
Converting stimuli to nerve impulses

Conducting nerve impulses to other neurons
muscle fibers, or glands ‘

NEURON STRUCTURE
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NEURON TYPES

MOTOR UNIT
(MAKING THE CONNECTION)
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MOTOR UNIT
(SPINAL CORD DIAGRAM)

MUSCLE DYNAMICS
(RECRUITMENT & FORCE)
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FACTORS EFFECTING MUSCULAR FORCE

Type of contraction:
Isotonic
Isometric

Initial resting length of muscle
Cross sectional area (of fibers & whole muscles)

Muscle stimulated
Number of fibers stimulated ’

ELECTROMYOGRAPHY (EMG)

A quantitative technique for recording
electrical activity of muscles

Used to evaluate active muscle groups
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ACTIVITY DURING CONTRACTION
(REVISITED)

QUESTIONS ?

Assignment: Review slides from today
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