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Muscular System

• Introduction
– First in mind: 

weight lifters

– Don’t forget: 
heart muscles 
and muscles 
surrounding 
organs!!!!
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• Basic Functions of the Muscular system

– Movement
– Maintenance of Posture
– Joint Stabilization
– Heat Generation
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Slide 3 Types of Muscle Tissue
• Skeletal muscle tissue

– moves bones (and, in some cases, skin and other soft tissues)
– striated
– voluntary

• Cardiac muscle tissue
– forms most of the wall of the heart
– striated
– involuntary
– some cells have autorhythmicity

• Smooth muscle tissue
– located in the walls of hollow internal structures (and arrector pili

muscles)
– nonstriated, i.e., smooth
– involuntary
– some cells have autorhythmicity
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• Basic Functions of the Muscular system

– Movement
• Move body by moving bone
• Also move visceral organs> squeezing fluid through 

hollow sections
– Maintenance of Posture

• Some skeletal muscles contract in order to maintain 
standing or sitting position

– Joint Stabilization
• Muscle tone = low level of contractile force by muscle 

even when not moving
– ie keeps tension on tendons crossing over joints

– Heat Generation
• Contractions = heat > help maintain normal 37°C 

body temp
• ATP breakdown
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Slide 5 Anatomy of Skeletal Muscle

• Connective Tissue Components
(All are components or extensions of deep fascia)
– Epimysium (External)

• Dense irregular connective tissue surrounding 
entire muscle

• Sometimes lies between muscles
• Connect to Tendons

– Perimysium
• Fiberous CT around each fascicle (bundles of MF)

– Endomysium(Internal)
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• Histology of SkM

– Muscle Fibers = Muscle cells
• Huge cells 10-100µm
• Can reach cm in length

– Sarcolemma= membrane

– Sarcoplasm= cytoplasm
• Internal area of sarcolemma (fluid and structures)
• O-binding protein myosin

Anatomy of Skeletal Muscle
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– Sarcoplasmic Reticulum 

• similar to smooth ER

• A Tubular system (surrounds myofibrils)

• Contains Ca+ ions which are essential for contraction

Anatomy of Skeletal Muscle
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– T tubules = Transverse Tubules

• Invaginations of sarcolemma
– Pass all the way through a fiber at right angles

• Allow nerve impulses to reach inner part of a fiber
– Action potentials which cause the release of Ca+2 

from the SR

Anatomy of Skeletal Muscle
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– Sarcomere

• Basic contractile unit of muscle fiber
• Myofilaments do NOT extend length of fiber

• Each extends between 2 Z lines or discs
• Repeating myofibrils

Anatomy of Skeletal Muscle
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– Myofilaments

• Fine filaments making up myofibrils
– Thick Myofilaments = Myosin

» Contains myosin and ATPase enzymes
» Center of sarcomere and overlaps Actin

Anatomy of Skeletal Muscle
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– Myofilaments

• Fine filaments making up myofibrils
– Thin Myofilaments = Actin

» Contains actin protein mostly
» Attaches Z line
» 2 regulatory proteins

troponin & tropomyosin.

Anatomy of Skeletal Muscle
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– Z-Lines

• Narrow zone of dense material
• Boundary between adjacent sarcomeres

*Striations*
– A-Band

• Dark, dense area
• Represents length of myosin filaments 

(& some overlap actin)
– I-Band

• Light, less dense area
• Contains actin filaments ONLY

Anatomy of Skeletal Muscle
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Slide 15 Contraction
• Muscle contraction

– a muscle action potential is propagated along the
• sarcolemma through the T tubule system 
• into the sarcoplasmic reticulum
• Then causes the release of calcium ions into the 

cytosol
• Muscle contraction = sliding filament mechanism:

– in the presence of ATP & calcium ions
– myosin cross bridges pull thin filaments toward the 

center of the sarcomere
– resulting in a shortening of the sarcomere
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– Neuromuscular junction

• Junction between MN and muscle fiber membrane
– synapse

• Consists of: 
– Axon terminals of the motor neuron
– Synpatic cleft
– Sarcolemma

• Function
– chemically transmit electrical nerve impulses 

from axon of neuron to sarcolemma of muscle 
fiber

Anatomy of Skeletal Muscle
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Slide 22 Skeletal Muscles

• Naming Muscles
– Size
– Shape
– Direction of fibers
– Location
– Attachment
– # of attachments
– Action

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 23 Skeletal Muscles
• Head & Neck Muscles
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Slide 24 Skeletal Muscles
• Trunk & Shoulder Muscles
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Slide 28 Skeletal Muscles
• Lower Limb Muscles (just groups if circled)
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Aging and Muscular Tissue 

• After 30 years of age
– progressive decrease in skeletal muscle mass 
– replaced primarily by fibrous CT & adipose tissue

• This is accompanied by a ↓ in maximal strength & a 
slowing of muscle reflexes

• In some muscles, there is a change in the 
proportions of the specific types of skeletal muscle 
fibers

Muscles
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• Spasms

– Involuntary contactions

• Strain
– Overstretching

• Myalgia
– Inflammation of muscle

• Tendinitis
– Inflammation of tendons

Muscle Disorders

• Tetanus
• Bacterial infection
• Rigidly locked jaw

• Muscular dystrophy
• Broad term
• Degeneration
• Weakness

• Myasthenia gravis
• Autoimmune 

disease
• Weakness
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Myology
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