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INTRODUCTION

=d to know

Oncqmpleting module, you should be able to describe the

following

2= Microanatomy of skeletal muscle fibers.
= Action potentials crossing a neuromuscular junction.
= Excitation-contraction coupling

2 The muscle contraction cycle

- Gontraction of a skeletal muscle fiber.

.~ Skeletal muscle classification and nomenclature.

Muscular system ~ overviaw %
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Anatomy and Physlology

MUSCULAR SYSTEM

INTRODUCTION

Wuscular tissue is specialized in that cells have bath contractile and conducting
t provides us with our ability to move, regulate argan volumes, maintain
icate, and, through the consumption of energy in the form of ATP,

i properties that muscles share enable our muscular system to adagt to the
anging needs of the body These include: electrical excitability. contraciility.
elasticity. and extensibility

PROPERTIES OF MUSCULAR TISSUE

Electrical Electrical axcitability refers to the ability of a muscle 1o respond to

excitability stimuli, such as naurotransmittars, by aliciting an elactrical signal
called an action potential.

Contractile Contractility refers to the abilty of 3 muscle to shorten in response
to an action poiential.

Extensible Extensibility refers to the ability of a muscle to stretch (without
injury)

Elastic Elasticity refers to the ability of a muscle to recover its original

shape after contraction or extension

All muscles work through the canduction of action potentials and subsequent
contraction and relaxation, but all have different purpose relative to their design and

Inratinn Tharn ara hundrade of mueniac in tha hndie udinh warde tanathar in inican ta
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Clinical and Case Studies
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e Actuon potentials crossing a8 neuromuscular junction.
= Excitation-contraction coupling |
.~ The muscle contraction cycle B
2~ Contraction of a skeletal muscle fiber _u
.~ Skeletal muscle classification and nomenclature. Ra

A
Muscular system ~ overview
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Anatomy and Physlology

MUSCULAR SYSTEM

INTRODUCTION

Muscular tissue is specialized in that cells have bath contractile and conducting
properties. It provides us with our ability to move, regulate organ volumes, maintain
pasture, communicate, and, through the consumption of energy in the form of ATP.
produce body heat

The common properties that muscles share enable our muscular system to adapt to the
changing needs of the body These include: electrical excitability. contractility.
elasticity. and extensibility

PROPERTIES OF MUSCULAR TISSUE

Electrical
excitability

Contractile
Extensible

Elastic

All muscles work through the canduction g
contraction and relaxation, but all have di

Inratinn Tharn arn hundrade af muenia

 called an action potential.

Eloctncal excnablhty refers to the abi lity of @ muscle 1o respond to
stimuli, such as naurotransmittars, by aliciting an elactrical signal

Contractility refers tg

sientials and subsequent
Jrpoae relative to their design and
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2nd metacarpal
2nd metatarsal
3rd metatarsal
4th cervical vertebra
5th cervical vertebra
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:gneal tendon (Achilles tendon)
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On completing this module, you should be able to:

- Identify the properties of muscle tissue and the functions of the
muscular system.

- Review the anatomy of skeletal muscle fibers.

- Explain the formation and transmission of action potentials across
the neuromuscular synapse.

- Explain the events of the contraction cycle of skeletal muscle.

- Identify the different types of skeletal muscle fibers and muscle
contractions.

Muscular system ~ overview '
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PROPERTIES OF MUSCULAR TISSUE

Electrical  Electrical excitability refers to the ability of a muscle to respond to stimuli,

excitability such as neurotransmitters. by eliciting an electrical signal called an action
potential.

Contractile Contractility refers to the ability of a muscle te shorten in response to an
action potential.

Extensible Extensibility refers to the ability of a muscle to stretch (without injury).

Elastic Elasticity refers to the ability of a muscle to recover its original shape after

contraction or extension.

All muscles work through the conduction of action potentials and subsequent contraction and
relaxation, but all have a different purpose relative to their design and lecation. There are
hundreds of muscles in the body, which work together in unison to achieve the numerous
functions of the muscular system.

There are three different types of muscle found in the body: skeletal. cardiac, and smooth.
Each type is specifically designed for its individual function.
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stored calcium ions are released from the sarcoplasmic reticulum, beginning the process of muscular contraction.
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COMPARTMENT SYNDROME |DUCHENNE MUSCULAR DYSTROPHY |[MYASTHENIA GRAVIS |ROTATOR CUFF TEAR |
TENDONITIS

Disorders of the muscular system are commonly related to sporting or occupational activities that have led to overuse and traumatic
injury. Rarer causes include autoimmune and inflammatory conditions. Many muscular conditions are treated by general practitioners
or physiotherapists, with only the more uncommon diseases being treated by specialists known as rheumatologists.

COMPARTMENT SYNDROME

B

Overview

Compartment syndrome is a condition whereby an abnormal
increase in pressure within a closed body compartment
compromises the blood supply to the tissues, which can
subsequently lead to necrosis or dysfunction of the organs within
that compartment. It is the muscle compartments of the limbs that
are most commonly affected and the pressure rise is usually due
to swelling within the compartment. The muscles of the body,
particularly within the limbs, are grouped into these distinct
functional units called compartments which are bound by tough
fibrous tissue (fascia) and bones. It is the inflexible nature of these
boundaries that causes pressure to rise if there is any swelling.

Causes

Compartment syndrome can be caused by anything that induces
swelling within a compartment, such as soft tissue injuries, burns
or fractures, all of which can lead to inflammation. Swelling may
also be caused if the venous blood flow from a limb is impaired by
a tight fitting plaster cast or bandage. The sites most frequently
affected are the anterior compartment of the leg and the flexor
compartment of the forearm.
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Abdominal wall surgery

Matalie, a 24-year-old actress, was undergoing an operation to remove her appendix. The surgeon cut through the muscle layers of
the abdominal wall, 5 cm lateral to the rectus abdominis muscle. There were complications during the operation and the surgeon
decided to make a larger incision via the linea alba, to provide a clear field of view.
1. Mame, from superficial to deep, the three muscular layers of
the abdominal wall that the surgeon would have cut through
initially.

Reveal answer: ¥

2. What are the normal roles of the abdominal wall muscles
named in answer to question 17

Reveal answer: ‘?"’
3. Where is the rectus abdominis muscle located?

Reveal answer: ‘:—3}

4. What are the attachments of rectus abdominis? What are the
functions of the rectus abdominis?
Reveal answer: ?
5 What is the rectus sheath? What forms the rectus sheath?
Reveal answer: ?
6. What is the linea alba?

Reveal answer: ¥

Anesthesia

Reggie, a 48-year-old factory worker, was being anesthetized prior to an operation. During induction of the anesthesia, Reggie
received a dose of rocuronium, a non-depolarizing neuromuscular junction blocking agent. Rocuronium competitively blocks the

postsynaptic receptor at the neuromuscular junction and therefore prevents the activation of the receptors by the normal signaling
molecule.
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Physiology of skeletal muscle fibers

Question 1of 5~ Point Value: 1

What is the term used to describe the connection
between a muscle fiber and the neuron that innervates
it?

Score so far: 0 points out of 0 . SUBMIT |
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