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Learning objectives 

1. Gross anatomy of the skeletal muscle 

2.  Myofilaments & their molecular structure  

1. Myosin (Thick)  

2. Actin  (Thin)  

3. Sarcomere  
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Short notes (4 marks) 

1. Sliding filament cross bridge cycling (3) 

2. Sliding filament mechanism of skeletal muscle 

contraction 

3. Sarcomere 

4. Cross bridge cycling in a skeletal muscle fiber  
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Labeled diagram 

1. Sarcomere 
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Muscles in the body 

Å40% of the body is skeletal muscle 

Å10% Smooth muscle &  Cardiac muscle 
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Skeletal Muscle: Physiological Anatomy  

ÅComposed of individual  muscle fiber  

ÅBuilding  blocks of the muscular system 

ÅNeurons: building  blocks of the nervous system 
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Skeletal Muscle: Physiological Anatomy  

ÅMost of the Skeletal muscle  

ÅBegin 

ÅEnd  

ÅIn  tendons 
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Skeletal Muscle: Physiological Anatomy  

ÅComposed of numerous fibers 

Å10 to 80 micrometer in diameter 

ÅEach fiber in turn  made up of smaller subunits 

ÅMyofibrils   
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Skeletal Muscle :Physiological Anatomy  

ÅMuscle fibers  

ÅArranged in parallel between 

ÅTendinous end 

ÅForce of contraction of unit  is additive 
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Sarcolemma 

ÅCell membrane of the muscle fiber  

ÅConsists of true cell membrane 

ÅCalled Plasma membrane 
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Sarcolemma Č Outer coat 

ÅMade up of a thin  layer of  

ÅPolysaccharide material 

ÅContain thin  collagen fibrils  
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Epimysium (epi = above) 

ÅThe fibrous connective tissue proteins  

ÅWithin  the tendons extend 

ÅAround the muscle in an irregular  arrangement 

ÅForming a sheath known as  

ÅThe epimysium ( Epi = above; My = muscle) 
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Perimysium 

ÅFrom this outer sheath (Epimysium) 

ÅConnective tissue  

ÅExtends into the body of the muscle 

ÅSubdividing it  into columns, or fascicles 

13 



Perimysium (peri = around) 

ÅEach of these fascicles is 

ÅSurrounded by its own connective tissue sheath 

Åknown as the perimysium ( peri = around). 
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Endomysium  

ÅSarcolemma (Plasma membrane) of muscle fiber  

ÅEnveloped by a thin  connective tissue 

ÅLayer called an endomysium  
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Tendon 

ÅAt each end of the muscle fiber  

ÅSurface layer of the sarcolemma  

ÅFuses with  a tendon fiber  

ÅTendon fibers collect in to bundles Čform Tendon 

ÅInsert in to bones 

16 



Myofibrils (fibril = little fiber)  

ÅMuscle fiber composed of  

ÅSeveral 100 to 1000 

ÅMyofibrils  (fibrils  = little  fibers) 
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Myofibrils  

ÅDiameter : 1 micrometer (1 ɛ m)  

ÅExtend in parallel rows  

ÅFrom one end of the muscle fiber to the other  
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Myofibrils  

ÅDensely packed  

ÅOrganelles restricted  

ÅTo the narrow cytoplasmic spaces that  

ÅRemain between adjacent myofibril  
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Myofilaments 

ÅEach myofibril  

ÅIn  turn  composed of about  

Å1500 : Myosin filaments  

Å3000: Actin  filaments 
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Myosin & Actin  Myofilaments 

ÅPolymerized protein molecules 

ÅResponsible for  

ÅActual muscle contraction 

 

21 



Myosin & Actin  Myofilaments  

ÅThick filaments  Č Myosin 

ÅThin  filaments Č Actin  

ÅThin Č (Ac)Tin 
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Myosin (Thick) Myofilaments 

ÅForm of myosin in muscle: Myosin-II  

ÅMW  : 4,80,000 

ÅOrganization of many myosin molecules for 

myosin filament 
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Myosin Myofilaments Č Chains 

Å6 Polypeptide chains 

Å2 heavy chains with  a MW  2,00,000 

Å4 light  chains with  a MW  20,000 
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Myosin MyofilamentsČ Tail  

Å2 heavy chains wrap around each other  

ÅTo form a double helix 

ÅCalled Č Tail of myosin 
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Myosin MyofilamentsČ Head 

ÅOne end of each of heavy chains  

ÅFolded into a globular polypeptide structure 

ÅCalled Myosin head 
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Myosin MyofilamentsČ Head 

ÅLight  chains and  

ÅAmino terminal  portion  of heavy chains 
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Myosin Myofilaments Č 4 Heads 

Å4 heads Č lying side by side  

ÅAt ČOne end of the double helix myosin molecule 

Å4 light  chains parts of head 

Å2 light  chains to each head 
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Myosin Myofilaments:4 Light chains 

ÅImportance Č 

ÅDuring muscle contraction 

ÅHelp to control the function of the head  
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Myosin Myofilaments : Body 

ÅMyosin filament made up of  

ÅÓ 200 myosin molecules 

ÅTails bundled together to form ČBody 
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Myosin Myofilaments : Arm  

ÅPart of each myosin molecule 

ÅHangs, to the side along with  the head 

ÅArm  : Extend from head outward from the body 

31 



Myosin Myofilaments: Cross bridges 

ÅProtruding  arms and heads 

ÅTogether (Arm  + Heads) 

ÅCalled cross-bridges 
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Myosin Myofilaments: Hinges 

ÅCross-bridge is flexible at 2 points 

ÅOne: Where arm leaves the body of the myosin 

filament 

ÅSecond: Where head attaches to the arm 
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Myosin Myofilaments: Hinges 

ÅHinged arms allows heads  

ÅEither to  

ÅExtend far outward from the body of myosin 

filament 

ÅTo be brought close to the body 
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Myosin Myofilaments: Hinges 

ÅHinged arm  

ÅParticipate  

ÅActual contraction of the muscle  
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Myosin Myofilaments: Length 

ÅUniform   

Å1.6 micrometer (µm) 
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Myosin Myofilaments: Centre 

ÅNo cross-bridge head  

ÅIn  very centre of the myosin filament 

ÅFor distance of 0.2 micrometer (µm) 

ÅHinged arms extends away from the centre 
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Myosin Myofilaments: Cross bridges 

ÅCross bridge pair is axially displaced 

ÅFrom previous pair by 120 degrees 

ÅCross bridges extends in all directions  

ÅAround the filament 
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Myosin MyofilamentsČ Head 

ÅCatalytic site Č Function as an  

ÅATPase enzyme Č Hydrolyzes ATP 

ÅUse energy  

ÅDerived from high-energy phosphate bond  

ÅTo energize the contraction 
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Myosin (Thick) Myofilaments:Head 

ÅActin-binding site 
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Actin  (Thin) Myofilaments (F-actin)  

ÅThe Actin  filament or F-actin 1 ɛm long 

ÅPolymer formed of 

Å300 to 400 globular subunits (G-actin ) 

ÅF-actin is backbone of actin filament 
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Actin  Myofilaments (F- actin): G - Actin  

ÅEach strand of double F-actin helix composed of  

ÅG-actin (Globular subunits)  

ÅPolymerized molecules 

ÅMW  42,000 

ÅEach strand of helix Č13 G-actin molecules 
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