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I.  ScIENTIFIC PRINCIPLES

Skeletal muscles are attached to the skeleton and produce movements such as in walking, jogging, or lifting weights.
The strength of a skeletal muscle’s contraction, or the amount of force the muscle develops when it shortens, is
graded and depends on the workload placed on the muscle. For example, the force of muscle contraction required to
lift a 5 kg weight is less than the force required to lift a 25 kg weight, and the effort of muscles used in walking on level
ground is less than the effort those same muscles expend in climbing stairs. Physiologically, the strength of a skeletal
muscle’s contraction is subconsciously adjusted by the brain, which controls the number of actively shortening muscle
fibers and their degree of shortening.

A skeletal muscle is made up of thousands of individual long cylindrically-shaped cells called fibers. Each muscle fiber
is supplied by a single motor nerve fiber that initiates and controls the contraction of the muscle fiber. One motor
nerve fiber controls several muscle fibers simultaneously. The motor nerve fiber and all of the muscle fibers it controls
is called a motor unit (Fig. 1.1).
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Another way the brain can increase the
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When skeletal muscles are resting and
appear to be not actively shortening, they nonetheless maintain a slight state of contraction and internal tension
known as tonus. Tonus is due to alternate periodic activation of a small number of motor units within the muscle by
control centers in the brain and spinal cord, and serves to maintain the muscle in a state of readiness.

When a motor unit is activated, the component muscle fibers generate and conduct their own electrical impulses that
ultimately result in contraction of the fibers. Although the electrical impulse generated and conducted by each fiber is
very weak (less than 100 microvolts), many fibers conducting simultaneously induce voltage differences in the
overlying skin that are large enough to be detected by a pair of surface electrodes. The detection, amplification, and
recording of changes in skin voltage produced by underlying skeletal muscle contraction is called electromyography.
The recording thus obtained is called an electromyogram (EMG).

Il. EXPERIMENTAL OBJECTIVES
1) To record maximum clench strength for right and left hands.

2) To observe, record, and correlate motor unit recruitment with increased power of skeletal muscle contraction
3) Optional: To listen to EMG “sounds” and correlate sound intensity with motor unit recruitment.




