[bookmark: _GoBack][image: ]
[image: ]

[image: ]
image1.tif
|.  SCIENTIFIC PRINCIPLES

Skeletal muscle performs mechanical work when
the muscle contracts and an object is moved, as in
lifting a weight. To lift a weight, your muscles must
exert a force great enough to overcome the force
of gravity acting on the weight. If you exert less
force, the weight does not move. The amount of
mechanical work performed can be calculated by
multiplying the force generated by the contracting
muscles (which is equal to the weight lifted) by the
distance the weight was lifted. For example, the
amount of work performed by muscles in the arm
when a 5 kg weight is lifted 30 cm is 150 kg.cm
(Fig. 2.1).

The amount of force a muscle develops when it
shortens is graded, that is, it is directly proportional
to the workload placed on the muscle. Thus, twice
as much force, or a much stronger muscle
contraction, is required to lift 10 kg to a height of 30
cm than is required to lift 5 kg the same distance,
and twice as much mechanical work is done.

Mechanical work = (5 kg)(30 em) = 150 kg.cm
Fig. 2.1




image2.tif
The strength of muscle contraction necessary to perform a task involving mechanical work can be attained through
motor unit recruitment (see Lesson 1). For example, when lifting a bucket of water from the ground, the brain first
activates several motor units in requisite skeletal muscles. If sensory information returning from stretch receptors in
the muscles, associated joint capsules, ligaments, and tendons indicates the muscles are contracting but not
developing sufficient strength to lift the bucket, the brain activates additional motor units until the sensory information
indicates the bucket is being lifted. The sequential activation of motor units to perform a designated task is called
motor unit recruitment.

The circulatory system blood brings nutrients to skeletal muscles. The muscles use those nutrients to form
adenosine triphosphate (ATP), the energy source for contraction. During contraction, ATP is consumed, and
chemical wastes (metabolites) are produced and removed by the blood. Failure of the circulatory system to supply
nutrients at a rate adequate to meet the muscle’s demand for ATP, and failure to adequately remove metabolites, can
lead to muscle fatigue.

Fatigue is defined as a decrease in the muscle’s ability to generate force. Skeletal muscles performing continuous
maximal work over a short period of time, or continuous submaximal work over a longer period of time will eventually
fatigue. Fatigue is caused by a reversible depletion of the muscle’s ATP and a temporary buildup of metabolic waste.
Some of the accumulated metabolites interfere with the contractile process, and some stimulate pain receptors in
surrounding connective tissue, inducing cramping of skeletal muscle, a general sign of inadequate blood flow to the
muscle. Long-term training of skeletal muscles through repetitive exercises stimulates the growth of blood vessels in
the muscles, increasing blood flow, thereby delaying the onset of fatigue.

In this lesson, you will use electromyography to examine motor unit recruitment and skeletal muscle fatigue. The
detection, amplification, and recording of changes in skin voltage produced by underlying skeletal muscle contraction
is called electromyography, and the recording thus obtained is called an electromyogram (EMG). The software also
calculates and displays Integrated EMG, an alternative view of the EMG signal that clearly shows the pattern of
muscle activity. The mean of the raw EMG will always be zero, but the mean of the Integrated EMG will always be
positive, so Integrated EMG can be used to measure the mean value over a selected burst of EMG data.
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Il. EXPERIMENTAL OBJECTIVES

1) To record EMG response to increased weights lifted by dominant and non-dominant arms.

2) To compare differences between male and female students.
3) To observe, record, and correlate motor unit recruitment with increased mechanical work by skeletal muscle.

4) To record EMG and Integrated EMG when inducing fatigue.




