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We now know these filaments as myofibrils. Thousands of myofibrils make up a single muscle
fiber like tiny straws stacked inside a much larger one. Each myofibril is divided into cylindrical
sections stacked on top of one another and linked together.

These structures are called sarcomeres, and they’re the smallest contracting elements of a muscle.
When you decide to flex your biceps, nerves release chemicals which trigger the sarcomeres to
squish themselves inward like flattened soda cans, which shortens the myofibrils. This pulls and
contracts the muscle fibers, which flexes the entire muscle. In essence, a muscle contraction is the
sum of its sarcomere contractions.

A single sarcomere shortens itself through a process called “the sliding filament theory.”
Sarcomeres are made primarily of two proteins: actin and myosin. Actin proteins form thin




filaments that extend from both flat ends of the cylindrical sarcomere towards the center without
connecting, like opposite walls with shelves that don’t touch. In between each actin filament,
thick myosin filaments stretch across most of the sarcomere. Chemical changes cause myosin to
bind with actin and pull the “shelves” inward, shrinking the sarcomere from both sides.

When muscles relax, the reverse occurs. Myosin lets go of the actin, and the shelves slide
outward, elongating the sarcomere, myofibrils, and eventually the muscle itself. Sliding protein
filaments enable us to generate force in our muscles that allows us to do work like running,
swimming, looking through a microscope in the 17th century, or typing on a computer in the
21st.
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Skeletal muscle is one of the most dynamic and plastic tissues of the human body. In humans,
skeletal muscle comprises approximately 40 % of total body weight and contains 50—75 % of all
body proteins. In general, muscle mass depends on the balance between protein synthesis and
degradation and both processes are sensitive to factors such as nutritional status, hormonal
balance, physical activity/exercise, and injury or disease, among others. In this review, we discuss
the various domains of muscle structure and function including its cytoskeletal architecture,
excitation-contraction coupling, energy metabolism, and force and power generation. We will
limit the discussion to human skeletal muscle and emphasize recent scientific literature on single
muscle fibers.
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