How does your brain communicate with your muscles?

Background						 

When your brain decides to move a muscle, neurons from an area of your brain (called motor cortex) travel through your spinal cord and connect with special cells called muscle fibers.

AIM:

With this experiment, you can learn about muscle physiology through electromyograms (EMGs). 
You will have an understanding of neuron/muscle communication, and you will listen to the electrical impulses of muscles at rest and during contraction. 	

Background						 

When your brain decides to move a muscle, neurons from an area of your brain (called motor cortex) travel through your spinal cord and connect with special cells called muscle fibers.

 to make a "motor unit." A motor unit is a single motor neuron and the multiple muscle fibers it innervates. A muscle fiber is a very special type of cell that can change its shape due to myosin/actin chains sliding across each other.
A single motor neuron can synapse with multiple muscle fibers. In general, a large, powerful muscle like your bicep has motor neurons that innervate 1000s of muscle fibers, whereas small muscles that require a lot of precision, such as your eyeball muscles, have motor neurons that only innervate ~10 muscle fibers.
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When a motor neuron fires an action potential, this causes a release of acetylcholine at the synapse between the neuron and the muscle (this synapse is also called the Neuromuscular Junction). This acetylcholine then causes changes in the electrical potential of the muscle. Once this electrical potential reaches a threshold, an actual action potential occurs in the muscle fiber! This action potential propagates across the membrane of the muscle, causing voltage gated calcium channels to open, which begins the cellular cascade that ultimately causes muscle contraction.
When you contract a muscle, this is the result of many muscle fibers firing action potentials and changing shape. We can record this our activity with our new Muscle SpikerBox.
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