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Krakowski/A&P

LECTURE 3: Muscular System

· What are the types of Muscle Tissue?
· __________________________
· Voluntary
· Most attached to bone 
· __________________________
· Involuntary
· Digestive system 
· __________________________
· Involuntary
· Heart
· What is the Structure of Skeletal Muscle?
· ___________________________

· Connects to bone

· Connective Tissue Coverings
· Muscle Fibers
· What are the Connective Tissue Coverings?
· Fascia 
· Epimysium

· Perimysium

· What is Muscle Fascia?
· Covers each muscle 
· Holds muscle position
· Extends throughout body
· Projects to form __________________________________
· Or form fibrous sheets called Aponeuroses
· Cover adjacent muscles
· Where is the Epimysium and Perimysium?
· Epimysium
· __________________________________________
· Perimysium
· Extends ________________________from epimysium 
· Separates muscle tissue into fiber bundles called _____________
· These fibers are separated by _____________________
· What are the Muscle Fibers?
· Each muscle fiber is a single, multinucleated muscle ______________________
· Thin, elongated cylinder with rounded ends (tendon attachments)
· Contains: 
· Sarcolemma /_____________________________
· Sarcoplasm/ __________________________
· Oval Nuclei
· Mitochondria
· Myofibrils (responsible for _______________________)
· Myosin Filaments
· Thick filaments containing the protein myosin
· Sarcoplasmic Reticulum
· Surrounds each myofibril
· Triad
·  T-tubules
· 2 cisternae
· What is the Organization of Myofibrils?
· Parallel, threadlike structures
· Contain Sarcomeres
· Repeating ___________________________________- striations
· 2 main parts
· I Bands
· _________________________bands
· Actin filaments –Contain the Protein Actin
· Z Lines 
· In center of each I Band 
· A Bands
· _______________________________ Bands
· Myosin filaments (contain the Protein Myosin) overlapping Actin Filaments
· H Zone 
· Middle section of A Band
· Only Thick Filaments
· M Line
· Middle of H Zone
· Proteins that hold thick filaments in place
· What is the Structure of the Thick Filaments?
· Many ________________________ Molecules
· 2 twisted protein strands with 2 projecting heads (________________________)
· What is the Structure of Thin Filaments?
· Double-stranded of ___________________________- twisted into a helix
· Binding site for ____________________________ of myosin molecule
· Troponin
· 3 protein subunits attached to actin
· Tropomyosin
· Rod shaped protein that extend longitudinal to grooves of helix 
· Held in place by troponin
· How does a Muscle Contract?
1. ATP binds to a myosin head and forms ATP + Pi. 
2. Ca2+ binds to the troponin molecule causing tropomyosin to expose positions on the actin filament for the attachment of myosin heads. 
3. Cross bridges between myosin heads and actin filaments form. When attachment sites on the actin are exposed, the myosin heads bind to actin to form cross bridges.
4. ADP and Pi are released, and sliding motion of actin results. The attachment of cross bridges between myosin and actin causes the release of ADP and Pi. This, in turn, causes a change in shape of the myosin head, which generates a sliding movement of the actin toward the center of the sacromere. This pulls the two Z discs together, effectively contracting the muscle fiber to produce a power stroke. 
5. ATP causes the cross bridges to unbind. When a new ATP molecule attaches to the myosin head, the cross bridge between the actin and myosin breaks, returning the myosin head to its unattached position.

· How are Muscles Named?
· Structural or Functional characteristics

· Direction of the muscle fibers
· rectus ________________________,  its fibers run parallel to that imaginary line
· oblique ________________________ in a name tells you that the muscle fibers run at an angle to the imaginary line. 
· Relative size of the muscle
· maximus (_____________________)
· minimus (_____________________)
· longus (_____________________)  
· Location of the muscle. Some muscles are named for the bone with which they are associated. 
· The temporalis and frontalis muscles overlie the temporal and frontal bones of the skull. 
·  of origins. Some muscle names begin with a prefix indicating the number of origins. 
· The biceps, triceps, and quadriceps have two, three, and four origins respectively. 
· Location of the muscle's origin and insertion. Some muscles are named for their attachment sites. 
· Shape of the muscle. 
· The deltoid muscle is roughly triangular. (Deltoid means "triangular".) 
· Action of the muscle. Action terms like flexor, extensor, and adductor 






