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Anatomy & Physiology Lecture

Muscle Tissue

I.  Overview

A.  Overview of Muscle Tissue

B.  Skeletal Muscle

C.  Cardiac Muscle

D.  Smooth Muscle

E.  Disorders of Muscle Tissue

II.  Overview of Muscle Tissue

A.  Muscle means “little ________”

B.  ____________ of muscle tissue include:

1.  _____________ via skeletal muscles attached to bones

2.  Maintenance of _________ via contractions of skeletal muscles

3.  Joint stabilization via muscle ______ - a constant, low level of force generated - keeps tension on tendons that cross joints

4.  _______ generation - helps to maintain a constant body temp.

C. Types of Muscle __________
1.  ________ muscle - straited, multinucleate cells; voluntary tissue

2.  ________ muscle - straited, uninucleate cells separated by intercalated discs; involuntary tissue

3.  ________ muscle - nonstraited, uninucleate cells; involuntary tissue

III.  Skeletal Muscle

A.  Basic features of a _________ muscle

1.  Three sheets of _________ tissue hold skeletal muscle together:

a.  ____mysium - surrounds the entire muscle

b.  _____mysium - surrounds the muscle cell bundles (_______) within the epimysium

c.  _____mysium - surrounds the individual muscle fibers (cells) within the fascicles

d.  All three CT sheets are continuous with the muscle _______
B. Blood & Nerve Supply to Skeletal Muscle 

1.  Each skeletal muscle is supplied by one ________, one artery, and one or more veins

2.  The nerves and vessels branch off in the muscle CT, so each muscle fiber has its own neuron _______ & capillaries

3.  A ________________ junction is the point at which a neuron contacts the muscle fiber and signals it to contract
IV.  Microscopic & Functional Anatomy of Skeletal Muscle Tissue

A.  Skeletal Muscle _________ (Cell) Characteristics
1.  Long cells consisting of many _____________ composed of

a.  _____________ of actin (thin) and myosin (thick) proteins
b.  ____________ - contractile units of muscle, between Z lines.

1)  ___ bands - have light bands of _______ only

2)  ___ bands - have dark bands of ________ and actin

3)  ___ zone - central part of A band with no actin

4)  ___ line - center of H zone with rods that hold myosins together

5)  ___ lines - protein discs where actin filaments attach; distance between Z lines _________ during contraction.

2.  Muscle ____________ include
a. Thick filaments of ________, “golf club” like stands bound together in a bundle with the heads spiraling out from the middle
b. Thin filaments of _______ and its associated proteins tropomyosin and troponin

3.  Each muscle cell is _______________ with peripheral nuclei.
4.  Cells have many ______________ for ATP energy production
5.  _______________ (plasma membrane) surrounds each cell.

6.  ______________ - invaginations of the sarcolemma into the muscle cell between the S. R. terminal cisternae.
7.  Sarcoplasmic reticulum (____) - smooth E. R. that surrounds the myofibrils within the sarcolemma and contains ____ ions necessary for muscle contraction.

8.  Terminal ___________ - sac-like portions of the S. R. over the A-I junctions.

9.  _______ - complex of a T tubule between two terminal cisternae

C.  ______________ Junction - area where a neuron axon meets a muscle cell

1.  The neuron ______ ends (terminals) come very close to the _____________ of the muscle, with a minute gap between them

2.  Synaptic _______ - fluid-filled gap between axon terminal and muscle cell, across which synaptic ____________ filled with a ____________ diffuse in response to a nerve impulse, resulting in muscle stimulation
D.  _______ _______ - a neuron and all the muscle cells it stimulates (about 1 neuron per 100 muscle fibers)

E.  __________ __________ theory of muscle contraction includes:

1.  Neurotransmitter (____) released at the neuromuscular junction triggers an action potential (electrical impulse) along the sarcolemma and down the ___ tubules

2.  The action potential causes the S.R. terminal cisternae to release ____ into the sarcoplasm
3.  Ca2+ binds to __________, which changes shape and moves ____________ from the myosin binding sites of actin

4.  Energized ________ heads bind to actin, forming cross bridges, then pull the _______ filaments toward the sarcomere center (contraction = muscle twitch)

5.  _____ allows the myosin heads to detach from the actin
F. Events for muscle relaxation
1. Acetylcholinesterase (_____) – enzyme released by the motor end plate into the synaptic cleft degrades ____
2. Ca2+ is moved back into the ________ by active transport.

3. Links between Actin and ________ are broken.

4. _______ and Myosin slide back into their initial positions.
G. Types of Skeletal Muscle Fibers

1.  Red ________-twitch fibers (dark meat) 

a.  Look red due to abundant __________, the oxygen carrying protein in muscle

b.  Have many capillaries and a large number of ___________ for aerobic respiration

c.  Fibers contract _________ and are resistant to fatigue as long as oxygen is present

d.  Found in the lower _____ muscles that contract continuously to maintain posture

2.  White _______-twitch fibers (white meat)

a.  Look pale due to less _______________
b.  Are about twice the _____________ of red fibers

c.  Contain more ______________ and generate more power

d.  Have fewer mitochondria & capillaries but many ________ containing glycosomes

e.  ___________ respiration provides quick bursts of energy, but can’t continue for long
f.  Common in upper ____ muscles that lift heavy objects briefly

3.  _______________ fast-twitch fibers

a.  Have diameters, power, and fatigue resistance _________ red & white fibers

b.  Contract quickly like _______ fibers

c.  Like ___ fibers, are oxygen dependent, have much myoglobin and many capillaries

d.  Abundant in lower _______ muscles for walking

4.  Muscles contain a _________ of the 3 muscle types, so they can do different things at different times

5.  The proportion of red to white to intermediate fibers one has is believed to be ______________ determined
V. Cardiac Muscle
A.  Cardiac muscle tissue is found in the heart wall (____________)

B.  The cells are involuntary, _______, single uni- or binucleate cells, not voluntary fused multinucleate cells like skeletal muscle cells

C.  A cardiac muscle ______ is a long row of joined cardiac muscle cells

D.  Cardiac muscle contracts via the sliding __________ mechanism, similar to skeletal muscle

E.  Cardiac cells branch and join together at complex junctions, called _____________ discs, which are composed of

1.  ________________ that hold the cells together

2.  ______ junctions that allow ions to pass from cell to cell to synchronize muscle contractions

F.  Not all cardiac muscle cells are ____________; they can contract rhythmically without innervation

VI.  Smooth Muscle 

A.  Smooth muscle cells are single and ____________, with a single centrally located nucleus

B.  Tissues composed of these cells are found in the walls of _______ visceral organs, such as the urinary bladder, uterus, and GI tract

C.  Often, _____ sheets of smooth muscle are present

1.  A __________ layer that runs parallel to the length of the organ

2.  A __________ layer that surrounds the circumference of the organ

D.  Smooth muscle layers generate involuntary wavelike contractions called ______________ that moves substances through the organ
VII.  Disorders of Muscle Tissue

A.  Muscular ______________ 

1.  A group of __________ muscle destroying diseases that usually appear in childhood

2.  _____________ muscular dystrophy is the most serious and is inherited as a sex-linked recessive disease

3.  _____________ dystrophy is also inherited and can appear at any age; symptoms include skeletal muscle spasms, muscle weakness, and abnormal heart rhythm

B.  _________________ Pain Syndrome
1.  Affects up to 50% of all people ___ - ___ yr. old

2.  Pain is caused by tightened bands of muscle fibers that _______ when the skin over them is touched

3.  Often associated with strained _____________ muscles

4.  Treated with nonsteroidal anti-inflammatory drugs, _________, and massage

C.  _______________
1.  Chronic pain syndrome of ___________ cause

2.  Symptoms include severe ______________ pain, fatigue, sleep abnormalities, and headache

3.  To be diagnosed as fibromyalgia, pain must be present in at least ___ of ___ standardized points on the body

4.  Treatments include antidepressants, _______, and pain relievers

