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 I.  3 Types of Muscle Tissue 

1.  Smooth 

2.  Cardiac 

3.  Skeletal 

  Smooth Muscle 

Found in body 
organs,vessels, 
respiratory 
passages 

Not striated, 
tapered,  single cell 
nucleus 

involuntary,  

 peristaltic 
contractions 

 

Cardiac Muscle 

 Found in the wall of 

the heart 

 Lightly striated, one 

nucleus, branching 

connections 

(intercalated disks) 

 Involuntary  

 pulsing action to 

pump blood out of 

heart 

Skeletal Muscle 

Attached to bones 

Heavily striated, 
long and round, 
multiple nuclei per 
cell 

voluntary  

Rapid, 
contractions, 
initiated by nerves 

II. Muscular System 

A.  Functions of Skeletal Muscles  

1.  Movement of the skeleton 

2.  Maintaining posture (through 

tonic contractions)  

3.  Generating heat to keep 

body at 37 C (98.6 F) 

(byproduct of cell metabolism) 



2 

B. Structure of a Muscle 
A. Each muscle fiber is 
wrapped in endomysium 
tissue 

B. Fascicles are bundles of 
fibers are wrapped in 
perimysium tissue  

C. Muscle body, is bundles 
of fascicles (wrapped in 
epimysium tissue) 

D. All of the tissues merge 
to form the tendon which 
attaches the muscle to the 
bone. 

III.   Muscle Cells in Action 

How Muscles Contract 

A.  How do muscles contract? 

1. Nerve cell fibers carry 

impulses from the brain and the 

spinal cord to the muscles. 

2. A single neuron and all the 

muscle fibers it touches is a 

motor unit. 

B. The Neuromuscular Junction 

1.  The point where the 
nerve meets the muscle.  

2. Neurotransmitter: a 
chemical released from 
the nerve which crosses 
the synapse and attaches 
to receptors in the muscle 
membrane. 

3.  Acetylcholine (Ach) is 
the chemical released 
into the synaptic cleft. 

 

 

4. Synaptic cleft – the space between neuron 
and muscle where neurotransmitter is 
released 

5.  Action potential – wave of electrical 
current that travels along the muscle, making 
it contract 

Properties that determine a response by a 
muscle: 

6.  Excitability – ability to transmit current 

7.  Contractility – the ability of a muscle to 
shorten 
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Animations 

C.  The Contraction 

1. Each fiber is made of  

the protein filaments 

actin (light) & myosin 

(dark) 

2. The nerve brings an 

electrical current which 

causes the filaments to 

slide over each other, 

which causes the 

muscle to shorten. 

3.  Sarcomere – the contracting subunit of 

muscle tissue, consisting of filaments of 

actin and myosin fibers 

4.  Myosin heads latch on the actin threads 

and pull them along (like oars rowing 

through water). 

 

D.  Role of Calcium in contractions 

1. It is released when nerve fiber stimulates 

muscle cell 

 2. Moves the proteins (troponin and 

tropomysin) that are blocking the receptor 

sites on the actin fibers 

3. Allows cross-bridges to form between actin 

and myosin 

4. Returns to endoplasmic reticulum (ER) 

where it is stored 

E. Energy Sources 

a.  ATP (energy compound) is needed 

to keep the sliding action going  

b.  Cells make ATP during oxidation of 

nutrients within the cell, which requires 

oxygen and glucose. 

c. Muscles stores these compounds: 

i. Myoglobin – stores additional oxygen 

ii. Glycogen stores additional glucose 

iii. Creatine phosphate stores energy 

similar to ATP 

Read about Rigor Mortis p. 166 

 

http://highered.mcgraw-hill.com/sites/0072437316/student_view0/chapter45/animations.html
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F.  Oxygen Consumption 

1. During strenuous activity, the muscle use O2 

faster than the cells can take it in 

2. So, without O2,the cells use creatine and 

glycogen to produce ATP quickly anaerobically.  

3. This causes a build up of lactic acid.  Rapid 

breathing and discontinuing exercise will get 

more oxygen to muscles and break down lactic 

acid. 

Homework #1  

1.  What is creatine kinase and what 

does it do?   

It is the enzyme that enables the 

transfer of energy in creatine phosphate 

to ADP, to form ATP. 

2. Effects of Exercise 

1. Resistance training: (weight lifting) – 

increases the size of muscles, and storage of 

creatine phosphate & glycogen. 

2. endurance training  is any exercise that 

increases oxygen consumption, eg running, 

biking  (aerobic exercise)  

3. stretching: improves range of motion at 

joints,  and improves balance 

3. Changes in muscle tissue from exercise 

1. Larger muscles can generate more 

force 

2.  Increased storage of creatine 

phosphate & glycogen. 

3. increases blood supply, more 

mitochondria (thus more ATP storage) 

 

4. Cardiovascular changes due to exercise 

1. The heart gets larger & stronger 

2. Stronger heart means lower resting 

heart rate (pulse) 

3. Decreases LDL cholesterol, which 

will help lower blood pressure. 

  

5. Types of muscle contractions 

1.  Tonic – the 

normal, partially 

contracted state of 

muscles, (enables 

us to sit upright, for 

example) (also 

called muscle tone.) 
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2.  Isotonic contractions 

Tension remains the 

same, but muscles 

shorten, producing 

movement (work) 

(Read about 

concentric vs 

eccentric 

contractions pg 169) 

3. Isometric contractions 

Increased tension 

without movement 

of the muscle 

(pushing on a wall); 

 most movements 

are a combination of 

isotonic and 

isometric 

contractions 

 

 

Steroids 

6.  They mimic the effects of the male 

(steroid) sex hormone testosterone, to 

enable muscle regeneration and prevent 

atrophy.  

7.  Side effects include  

 increased cholesterol levels,  

 damage the heart kidney, and liver.  

 impotence in men, and male sex 

characteristics in women. 

 

 

IV.  Mechanics of Muscle Movement 

1. Tendons attach 
muscles to bones 

2. Origin—attached to 
more fixed part of 
skeleton 

3. Insertion—attached 
to the more 
moveable part of 
skeleton 

B. Muscles Work Together 

  

1. Most muscles function in pairs (biceps/triceps) 

2. Agonist– any muscle that performs a 

movement  

3. Antagonist – performs the opposite movement 
of the agonist 

4.   Synergists – “helper” muscles work with the 

agonist to work  

5.  Example: biceps flexes (agonist) as triceps 

relaxes (antagonist)  

C.  Levers and Body Mechanics 

1.  Three classes of levers and examples: 

a) First class – scissors; tilting the head forward 

b) Second class – wheelbarrow; standing tip-toe 

c) Third class— tweezers; flexing at a joint 

2. Most lever systems are 3rd class levers 

(3.)  How does a muscular lever work? 

•Lever is the bone;  Fulcrum is the joint; Force 

applied by muscle;  A muscle usually inserts over a 
joint and exerts force between the fulcrum and the 

resistance 
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V. Some effects of aging 

1. After 40, loss of muscle cells 

2.  A loss of muscle power especially in 

spine, causing kyphosis (bent over) 

3.  Flexors cause decrease in height 

VI.  Muscular Disorders 
1.  spasm – sudden and involuntary painful 

contraction; in a series it’s a seizure 

2. cramps – generally after strenuous activity, occur in 

feet and legs 

3.  atrophy – a wasting or decrease in the size of a 

muscle 

4. muscular dystrophy – disorders in which muscles 

deteriorate even with nerve function; causes 

weakness, paralysis and death. 

5. myalgia – means muscular pain 

6. fibromyalgia syndrome – widespread 

muscle aches, stiffness, fatigue 

7.  bursitis – inflammation of the bursa (fluid 

filled sacs that help minimize friction at joints) 

8. tendinitis – inflammation of tendons 

9. shinsplints – stress injury of structures in 

lower leg bones 

10.  carpal tunnel syndrome – numbness and 

weakness due to pressure on median nerve 

as it passes through tunnel on carpals 

Naming Muscles (pg 172) 

Characteristic Such as  Example muscle 

Location Near a bone or position Temporalis, tibialis anterior 

Size, shape Maximus, major, longus Gluteus maximus 

Shape Circular, triangular Orbicularis; trapezius 

Direction of fibers Straight or angled Rectus (straight), oblique 

(angled) 

Number of heads (-ceps) Attachment points Biceps, triceps, quadriceps 

Action Flexor, extensor, levator Flexor carpi, adductors 


