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Muscle tissue (aad) gl

Muscles make up the bulk of the body and account for 1/3 of its weight.
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Blood vessels and nerves run to every muscle, helping control and
regulate each muscle’s function.
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The muscular system creates body heat and also moves the:
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- Bones of the Skeletal system SSaed) Sleall alaal)
- Food through Digestive system soagdl Oleall e o132l
- Blood through the Circulatory system sl Jlea e aal
- Fluids through the Excretory system  z!aY) Slea e Jil sull
The body has 3 main types of muscles 1) Skeletal, 2) Smooth 3) Cardiac
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Skeletal muscles 4xigd) el
Skeletal muscle is characterized by its long, cylindrical, multinucleated
cells with striations (a specific arrangement of actin and myaosin).
Attached to the skeleton and skin. Under voluntary control provides
movement.
(ki) cleaai il sl saanie il gl Al gl LA ol 40 dliaall i
DAsis Al Y18 el it alally adaall JSaells Jai 55 (e saall 5 SO dana i 55)

T ——_—

ST Nuclei R
N itieii! :

LTI o —

1




Skeletal muscles attach to and move bones by contracting and relaxing in
response to voluntary messages from the nervous system.
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Skeletal muscle tissue is composed of long cells called muscle fibers that
have a striated appearance.
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Muscle fibers are organized into bundles supplied by blood vessels and
innervated by motor neurons.
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Skeletal muscle consists of densely packed groups of hugely elongated
cells known as myofibers. These are grouped into bundles (fascicles).
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A typical myofiber is 2-3 centimeters long and 0.05millimeters in
diameter and is composed of narrower structures — myofibrils. These
contain thick and thin myofilaments made up mainly of the proteins actin
and myosin. Numerous capillaries keep the muscle supplied with the
oxygen and glucose needed to fuel contraction.
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The striations in these muscles are due to the presence of light (I band)
and dark bands (A band) alternatively, and the contractile unit of a
skeletal muscle cell is called a sarcomere. The sarcomere consists of 1/2
I+A+1/2 1.
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Skeletal muscles attach to bones by tendons(connective tissue) and enable
movement. Skeletal muscles are mostly voluntary.
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The typical male body contains approximately 640 muscles, which
compose around two-fifths of its weight. The same number in a female
body make up a slightly smaller proportion. A typical muscle spans a
joint and tapers at each end into a fibrous tendon anchored to a bone.
Some muscles divide to attach to different bones.
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Skeletal muscles are also known as voluntary muscles, since we control
their actions at will, and as striated muscles, from their microscopic
appearance.
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In the muscular system, skeletal muscles are connected to the skeleton,
either to bone or to connective tissues such as ligaments.
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Muscles are always attached at two or more places. When the muscle
contracts, the attachment points are pulled closer together; when it
relaxes, the attachment points move apart.
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Smooth muscle
A second type is smooth muscle, characterized by its spindle-shaped,
uninucleated cells without striations; found in the walls of hollow organs
such as the airways, stomach, Alimentary canal, and blood vessels.; under
involuntary control; propels substances.
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It is called involuntary muscle, because it works automatically rather than
under conscious control.
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Smooth muscle functions stulall dliast) Caills g
-moves food through digestive organs. aae)) eal) sliaci e aladall Jiy
-empties liquid from the bladder Al e Jill g i
-controls width of the blood vessels 4 sall e ) (i ge B oSy
-Smooth muscle around artery allows the artery to regulate blood flow by
shrinking and expanding.
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Cardiac muscle

The third type is cardiac muscle, making up the walls of the heart.
Cardiac muscle cells are characterized as striated, uninucleate, and are
branched with connections (intercalated discs). under involuntary control;
propels blood (circulation).
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It is part of both the Muscular System and the Circulatory System. It is
responsible for circulating blood throughout the body. It has a pacemaker
for rhythmic beating.
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The heart wall is composed of three layers. The middle layer, the
myocardium, is responsible for the heart’s pumping action. Cardiac
muscle, found only in the myocardium, contracts in response to signals
from the cardiac conduction system to make the heartbeat. Cardiac
muscle is made from cells called cardiocytes.
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Cardiac muscle is found only in the heart and pumps blood throughout
body contains more mitochondria than skeletal muscle cells.
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HOW DO SKELETAL MUSCLES MOVE? 4Su¢ll dliasll & a5 oS
It happens when the muscular system and the nervous system work
together. Somatic signals are sent from the cerebral cortex to nerves
associated with specific skeletal muscles.
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Most signals travel through spinal nerves that connect with nerves that
innervate skeletal muscles throughout the body.
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Muscle contraction begins when the nervous system generates a signal.
The signal, an impulse called an action potential, travels through a type of
nerve cell called a motor neuron.
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The neuromuscular junction is the name of the place where the motor
neuron reaches a muscle cell.
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When the nervous system signal reaches the neuromuscular junction a
chemical message is released by the motor neuron. The chemical
message, a neurotransmitter called acetylcholine, binds to receptors on



the outside of the muscle fiber. That starts a chemical reaction within the

muscle, to make it contract.
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A multistep molecular process within the muscle fiber begins when
acetylcholine binds to receptors on the muscle fiber membrane. The
proteins inside muscle fibers are organized into long chains that can
interact with each other, reorganizing to shorten and relax. When
acetylcholine reaches receptors on the membranes of muscle fibers,
membrane channels open and the process that contracts a relaxed muscle
fibers begins.
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When the stimulation of the motor neuron providing the impulse to the

muscle fibers stops, the chemical reaction that causes the rearrangement

of the muscle fibers proteins is stopped and the muscle relaxes.
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