MUSCLE TISSUE 

  Types of Muscle Tissue 

       Skeletal – striated – alternating light and dark bands seen in the microscope

                     - voluntary – consciously controlled by neurons     some involuntary – diaphragm 

       Cardiac – only in the heart      striated but involuntary

                      Has intrinsic conductance system  called autorhythmicity

                       Rate altered by hormones, nervous system and neurotransmitters

       Smooth muscle -  in the walls of hollow organs  blood vessels, airways, organs of abdominopelvic 

                                    Cavity     attached to hair follicle 

                                  - nonstriated o0r smooth and involuntary           some are autorhythmic

· controlled by autonomic nervous system  - involuntary nervous system

and by hormones from endocrine glands

  Functions of Muscle Tissue   

1) produces body movements – total or local 

2) stabilizes body positions – joints are stabilized by muscle contractions     postural muscles 

                  contract continuously when awake 

3) regulates organ volume – smooth muscles or sphincters control contents of hollow organs

4) moves substances within the body – blood is pumped, food and substances are moved, 

5) produce heat – contractions produce heat  used to maintain body temperature

  Properties of Muscle Tissue    

1) electrical excitability – ability to respond to certain stimuli by producing an electrical signal or

                   action potential  which moves along the cell’s membrane 

2) contractility – contracts forcefully when stimulated by an action potential 

             isometric contraction – tension develops but muscle does not shorten

             isotonic contraction – tension constant as muscle shortens

3) extensibility – ability to stretch without damage   can contract forcefully even if already stretched

4) elasticity – ability of muscle to return to original length and shape after contraction or extension 

SKELETAL MUSCLE TISSUE   

     Muscle cells are called muscle fibers  for elongated shape 

          Connective tissue surrounds muscle fibers and the whole muscle and blood vessels and nerve 

              Penetrate

       Connective Tissue Coverings 

            Fascia – sheet or broad band of fibrous CT deep to the skin and surrounds muscles and other organs

                   Superficial – subcutaneous layer – separates muscle from skin             composed of areolar CT 

                             And adipose tissue            provides path for nerves and blood vessels       adipose tissue 

                             Stores triglycerides and acts as insulation conserving body heat      

                   Deep – dense regular CT    lines body wall and holds muscle in place 

             CT coverings 

                   Around whole muscle is epimysium

                   Around groups of 10-100 muscle fibers (fascicle) is perimysium

                   Around  each muscle fiber is endomysium

                    Epimysium and perimysium are dense irregular CT     endomysium is areolar CT

              Deep fascia, epi, peri and endomysium are continuous with and add collagen fibers to the CT 

                   That attaches  muscle to bone        form a tendon – cord of dense regular CT attaching muscle 

                          To periosteum of bone    calcaneal (Achilles) tendon from gastrocnemius muscle

                    If CT elements form broad flat layer called an aponeurosis       galea aponeurotica on top of 

                           skull 

Nerve and Blood Supply

    Somatic motor neurons from the spinal cord send axons wrapped in myelin sheath 

       Branches of one axon contact several muscle fibers at a special junction called 

           Neuromuscular junction where the axon terminal expands into synaptic end bulbs

Microscopic Anatomy of Skeletal Muscle Fiber

   In development each muscle fiber comes from fusion of many myoblasts so each muscle fiber has 

        100 or more nuclei         most of muscle growth after birth is due to enlargement of existing 

              fibers 

    sarcolemma – plasma membrane 

    T (transverse) tubule – continuous with sarcolemma and tunnel into the interior of the muscle fiber

              Open to the outside of the fiber and filled with extracellular fluid    action potential travels

                 Along T tubules to interior of muscle fiber

     Sarcoplasm – cytoplasm    lots of glycogen and special protein called myoglobin which binds oxygen

     Myofibrils – small threads stuffed into the cytoplasm 

     Sarcoplasmic reticulum – fluid-filled system of membranes encircles each myofibril   similar to 

            Smooth endoplasmic reticulum                 dilated end sacs (called terminal cisternae) butt against T     tubules from both 

              Sides  so a T tubule  plus sarcoplasmic reticulum on each side is called a triad 

