
M l tiMuscle tissue



Muscle tissue

 Contractility (Actin filaments & Myosin)

 Organ, blood & body movement

 Mesoderm origin

TTypes:

1. Skeletal muscle

2. Cardiac muscle

3. Smooth muscle3. Smooth muscle

 Myofibroblast

 Pericyte

 Myoepithelial cell



Skeletal muscleSkeletal muscle



Cardiac muscle



Smooth muscle



Skeletal (striated) muscle( )

 Long & cylindrical multinucleated Long & cylindrical multinucleated

 10-100 μ

1. Mesenchymal myoblasts

2. Multinucleated myotubes

3. Striated muscular fibers

Satellite cells (progenitor)



Skeletal muscle organizationg

 Thin layer of connective tissue Thin layer of connective tissue

1. Epimysium (dens connective T.)

2. Perimysium (fascicle)

3. Endomysium (reticular fibers & fibroblasts)

C ll t it h i l fCollagen transmit mechanical force

Myotendinous junctions



Muscular fibers organizationg

 Striated Striated

 A band

 I band

 Z line

 Sarcomere

 2.5 μ

M fib il Myofibrils

 myofilaments

 Myosin structure

 Actomyosin ATPase activityActomyosin ATPase activity

 Actin filament

 α actinin (actin-z line binding)

 Tropomyosin

 Troponin (Tn T, Tn C, Tn I)





I band

o Thin filamentso Thin filaments

 Actin

1.0 long µ & 8 nm wide

 Tropomyosin

40 nm long coil of 2 poly peptide chains

t i troponin

Complex of 3 subunits

 TitinTitin

Largest pr in body

Bind thick filaments to Z line

 Nebulin

Bind thin myofilament to α actinin



A band

 Thin & thick filaments Thin & thick filaments

 H zone

Rodlike portion of myosin

 M line 

Myomesin

Creatine kinase

 Myosin & Actin more than of 50% of muscle pr.

 Hexagonal structureHexagonal structure



α-actinin

Cap Z

M pr.



Sarcoplasmic reticulum & transverse tubule systemSarcoplasmic reticulum & transverse tubule system



Sarcoplasmic reticulum & transverse tubule systemSarcoplasmic reticulum & transverse tubule system





Contraction mechanism







Cross-Bridge Formation in Muscle ContractionCross Bridge Formation in Muscle Contraction



Energy for Muscle Contractiongy

 ATP is required for muscle contraction ATP is required for muscle contraction

� Myosin ATPase breaks down ATP as fiber contracts

 Sources of ATP

� Phosphocreatine (PC)

� Glycolysis

� O id ti h h l ti� Oxidative phosphorylation



Innervation 

 Myelinated motor nerveMyelinated motor nerve 

 In perimysium

 Unmyelinated branch to endomysium

 Schwann cell

 Motor end plate (MEP)

 Acetylcholine

 Synaptic cleft

 Junctional folds Junctional folds 

 Motor unit


