. ﬁ?‘ Animal Form Musculoskeletal System
'mlPIU and Functions

Also known as the locomotor system, the musculoskeletal system is composed of two broad
systems that together provide the body with stability, support, shape, and movement.

The skeletal system supports the body and protects the organs. It provides a framework for
muscle movement. On the other hand, the muscular system moves the body, maintains
posture, and produces heat. Learn more about the musculoskeletal system in this concise
reviewer.

Movement and Locomotion.
Movement is a distinct characteristic of animals with most animals being fully mobile.
Locomotion, the active travel from place to place, requires energy. Major modes of animal

locomotion include swimming, walking, running, hopping, crawling, and flying. All these modes
must be able to counteract the forces that keep animals stationary: friction and gravity.

In order to resist the forces of friction and gravity, the body of an animal must be properly
supported. A skeleton has many functions, including this support. There are three main types of
skeletons found in animals: hydrostatic skeletons, exoskeletons, and endoskeletons.

Hydrostatic skeletons consist of fluid held under pressure to maintain a body; this is quite
different from what we imagine skeletons are which are made of harder materials. Earthworms
are examples of animals with these skeletons.

Exoskeletons are rigid, external skeletons that we found mostly in arthropods, such as crabs. An
exoskeleton is composed of nonliving material so it does not grow, hence why we see insects
molt when they develop.

An endoskeleton is found within the body.

@ To get more Biology review
ey materials, visit To God be the glory!

T’ - iﬁ https://filipiknow.net/biology-revi
ewer/



https://filipiknow.net/friction/
https://filipiknow.net/kinematics/
https://filipiknow.net/biology-reviewer/
https://filipiknow.net/biology-reviewer/

. ﬁﬁ“ Animal Form Musculoskeletal System
'mlPl¥ and Functions

The Vertebrate Skeleton.
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All vertebrates have an axial skeleton consisting of the skull, the backbone, and the rib cage.
Attached to this is the appendicular skeleton which anchors appendages to the axial skeleton.

A bone makes up the skeleton. Compact, dense bones surround a central cavity. This central
cavity contains yellow bone marrow, where fat from the blood is stored. The ends of a bone
have an outer compact bone and an inner layer of spongy bone, the latter named because of its
many small cavities which contain the red bone marrow that produces our blood cells.

Much of the versatility of the skeleton comes from the diverse joints. Bands of strong fibrous
connective tissue called ligaments hold together the bones of movable joints. Ball-and-socket
joints are joints that allow us to rotate our arms and legs. Hinge joints allow for movement in a
single direction such as those in our elbows and knees. Lastly, a pivot joint allows us to rotate
the forearm at the elbow.
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We have focused on the skeletal system first, now we will look into how muscles function in
tandem with our bones.

Muscle Contraction and Movement.

Muscles are connected to bones by tendons. When a muscle contracts or shortens, it pulls
along the bone to which it is attached, leading to movement. A different muscle functions to
reverse the action. This back-and-forth movement is acted by muscles that come in pairs.

A muscle is made of many bundles of muscle fibers. Muscle fibers are long, cylindrical cells
with many nuclei. Most of its volume is occupied by numerous myofibrils, bundles of proteins
that include actin and myosin. Skeletal muscles are striated due to a repeating pattern of
stripes along the myofibril, called a sarcomere.

A sarcomere is located between two dark, narrow lines, called Z lines, in the myofibril.
Alternating bands of primarily actin and myosin create a horizontal pattern. These bands are
referred to as thin filaments and thick filaments, respectively.
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The structure of a sarcomere relates to its function: when a sarcomere contracts, its thin
filaments slide along its thick filaments which is how muscle contraction fundamentally performs.
Contraction shortens the sarcomere without changing the lengths of thick and thin filaments with
myosin acting as the engine of the movements.

Each myosin molecule has a “tail” region and a globular “head” region. The tails are on the thick
filament while the heads stick out to the side. The head has two binding sites that match the
actin molecule, found in the thin filament. When ATP binds to actin, the energy powers muscle
contraction by means of pivoting the head (called a power stroke) such that it will pull the thin
filament towards the center of the sarcomere.
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If ATP is always present, do our muscles always contract? No, this is because signals from the
CNS are conveyed by motor neurons in order to initiate and sustain muscle contraction.
Otherwise, we would all just be convulsing all the time.

We have tackled the different organ systems in animals. In the next topic, we will examine plant
tissues and the different organ systems they comprise.
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