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Learning objectives 

ÅSeries elastic component 

ÅFast fibers v/s Slow fibers 

ÅMotor  unit  

ÅMuscle tone  

ÅMuscle fatigue  

 



Learning objectives 

ÅMuscle rigor  &  Rigor mortis 

ÅMuscle hypertrophy &  atrophy 

ÅHyperplasia of muscle  

ÅMacromotor unit  

ÅFibers type 

 



ÅWhen muscle fibers Č  

ÅContracts against a Load  

ÅPortion  of the muscle fibers  

ÅDo not contract 

Series ï Elastic Component  

of Muscle Contraction 



ÅPortion  of the muscle fibers Č Do not contract 

ÅStretch slightly 

ÅAs tension Č Increases 

Series ï Elastic Component  

of Muscle Contraction 



1. Tendons  

2. Sarcolemmal ends of the muscle fibers 

Å Where muscle fibers attach to the tendons 

3. Hinged arms of the cross bridges 

Series ï Elastic Component  

of Muscle Contraction 



ÅStretch of these elementsé. 

ÅContractile part  of the muscle of the muscle 

ÅMust shorten Č Extra  3 % to 5 %  

Series ï Elastic Component  

of Muscle Contraction 



Fast Fibers V/s Slow Fibers 
Fast Fibers Slow Fibers 

ÅPresent in : Muscle react  

ÅRapidly 

 

ÅLarge fibers for great 

strength of contraction 

ÅPresent in: Muscle 

responds  

ÅSlowly but with  prolonged 

contraction 

ÅSmaller fibers  

 



Fast Fibers V/s Slow Fibers 
Fast Fibers Slow Fibers 

ÅExtensive Sarcoplasmic 

reticulum (SR) 

ÅFor rapid  release of Ca2+ 

ions to initiate  contraction 

ÅExtensive Blood vessels 

system and capillary   

ÅTo supply extra amount of 

O2 



Fast Fibers V/s Slow Fibers 
Fast Fibers Slow Fibers 

ÅLarge amount of 

Glycolytic enzymes 

ÅFor rapid  release of the 

energy by Glycolysis 

Å Increased number of 

Mitochondria   

ÅTo support high levels of 

Oxidative metabolism 



Fast Fibers V/s Slow Fibers 
Fast Fibers 

ÅLess Extensive Blood supply  

ÅOxidative metabolism is of secondary importance  

ÅFewer Mitochondria  



Fast Fibers V/s Slow Fibers 
Slow Fibers 

ÅContains large amount of Myoglobin 

ÅCombines with  Oxygen and  

ÅStores oxygen until  needed 

ÅSpeeds Oxygen transport  to the Mitochondria  



Fast Fibers V/s Slow Fibers 
Slow Fibers Č RedMuscle 

ÅContains large amount of Myoglobin 

ÅMyoglobin Č Reddish appearance 

ÅRed Muscle 



Fast Fibers V/s Slow Fibers 
Fast Fibers ČWhite Muscle 

ÅDeficiency of Red Myoglobin 

ÅIn  Fast Muscle Č 

ÅWhite Muscle 

 



Fast Fibers V/s Slow Fibers 
Fast Fibers Č White muscle Slow Fibers Č Red muscle 

ÅJumping  

ÅShort-Distance 

Powerful Running 

ÅProlonged  

ÅContinued muscle 

activity   



Motorneuron 

ÅEach Motor  neuron  

ÅLeaves the Spinal cord Č 

ÅAnterior  horn of the spinal cord 

 



Motorneuron innervates ČMuscle fibers 

ÅMotorneuron Č Innervates 

ÅMultiple  different  muscle fibers  

ÅNumber depending on the type of the muscle  

 



Motor Unit  

ÅAll  Muscle fibers innervated  

ÅBy single motor nerve fiber  

ÅCalled Č Motor  Units 



Number of Muscle fibers in Each Motor Unit 

ÅSmall muscles Č Laryngeal Muscles 

ÅReact rapidly   

ÅWhose control must be exact (Fine) 

Å2 to 3 Muscle fibers Č Each Motorunit 



Number of Muscle fibers in Each Motor Unit 

ÅLarge muscles Č Soleus Muscle 

ÅDo not require Č Fine Control 

ÅSeveral hundred Muscle fibers Č Each Motorunit  



Number of Muscle fibers in Each Motor Unit 

ÅAverage  

Å80 to 100 muscle fibers  

ÅTo each motor unit  in body 



Motor Unit  

ÅNot bundle together  

ÅIn  muscle 



Motor Unit  

ÅOverlap  

ÅOther motor units in Microbundles of  

Å3 to15 fibers 

 



Interdigitation  of Motor Unit  

ÅAllows separate Motor units to contracts  

ÅIn  support of one another  

ÅRather than Č As individual  segments 



Skeletal Muscle Tone 

ÅCertain amount of tautness  

ÅRemains Č In skeletal muscles  

ÅAt Rest 

ÅCalled Č Muscle Tone 



Cause of Skeletal Muscle Tone 

ÅSkeletal muscle Č Do not contract  

ÅWithout an action potential  

ÅTo stimulate the fibers 

ÅExcept in certain pathological conditions  



Cause of Skeletal Muscle Tone 

ÅResults entirely from  

ÅA low rate of nerve impulses 

ÅComing from Č Spinal Cord 



Spinal Cord Impulses  

ÅControlled partly  by  

ÅImpulses transmitted from ČBrain  

ÅTo appropriate Anterior  motoneurons 



Spinal Cord Impulses  

ÅControlled partly  by  

ÅImpulses originate in ČMuscle Spindle 

ÅLocated in ČMuscle tendon 



Muscle Fatigue 

ÅProlonged  

ÅStrong contraction of a muscle  

ÅLeads to Č  Muscle Fatigue 



Causes of Muscle Fatigue 

1. Depletion of the muscle glycogen 

2. Diminishes the number of Acetylcholine vesicles 

3. Interruption  of blood flow through contracting 

Muscle 

 



Study in Athletes Č Muscle Fatigue 

ÅIncreases  

ÅDirect proportional to the  

ÅRate of depletion of the Muscle Glycogen 



Complete Muscle Fatigue 

ÅInterruption  of the blood flow  

ÅThrough a contracting muscle  

ÅLeads to almost complete muscle fatigue 



Interruption of blood flow Č Muscle Fatigue 

ÅWithin  1 or 2 minutes because of the  

ÅLoss of nutrient supply 

ÅLoss of Oxygen supply 

 



Most of the Muscle Fatigue 

ÅInability  of the contractile and metabolic  

ÅProcesses of the muscle fibers  

ÅTo continue the same work output 



Muscle Rigor Č Irreversible 

ÅWhen muscle fibers are completely  

ÅDepleted of ATP & Phosphorylcreatinine 

ÅDevelop stage of Rigidity  ČMuscle Rigor 

 



Muscle Rigor Č Irreversible 

ÅIn  rigor  Č Almost all myosin heads 

ÅAttach to Actin  but in  

ÅAbnormal  

ÅFixed and  

ÅResistant way 



Muscle Rigor Č Irreversible 

ÅMuscles effectively  

ÅAre locked into place  

ÅAnd become quite stiff  to the touch 



Rigor Mortis Č Reversible 

ÅSeveral hours after deathé.. 

ÅAll  the muscles of the body 

ÅGo in to a state of contractureé 

ÅCalled ñRigor mortisò 



Rigor Mortis Č Reversible 

ÅThe muscles Č Contraction 

ÅBecome Č Rigid 

ÅEven without  Č Action potentials 

 



Cause Rigor Mortis 

ÅLoss of all the ATP 

ÅRequired to cause separation of the cross-bridges 

ÅOf Myosin filaments from Actin  filaments 

ÅDuring relaxation process 



Muscle remains in Rigor Mortis 

ÅUntil  the muscle proteins Č 

ÅAre destroyed 

 



Muscle Proteins Č Destroyed 

ÅFrom the Autolysis 

ÅCaused by enzymes released from Lysosomes 

ÅSome 15 to 25 hours later 

ÅEvents occurs more rapidly  at higher temperature 



Muscle Hypertrophy 

ÅTotal mass  

Åof the  

ÅMuscle enlarges 



Muscle Atrophy 

ÅTotal mass  

Åof the  

ÅMuscle decrease 



Muscle Hypertrophy Č Results 

ÅIncrease in number of  

ÅActin  (Thin)  &  Myosin (Thick)  Filaments 

ÅIn  each muscle fiber  


