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Learning objectives 

Å Plasticity of smooth muscle 

Å Electrical activity  of smooth muscle 

Å Mechanism of contraction  

Å Excitation contraction coupling 

Å Latch phenomenon    
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Plasticity of smooth Muscle 

ÅSmooth muscle behaves ČViscous mass 

ÅThan Č Rigid structure tissue 

ÅThis property  referred as Č 

ÅPlasticity of smooth muscle 
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Example of Plasticity of Smooth Muscle 

ÅTension exerted by smooth muscle walls of 

Urinary  bladderé. 

ÅMeasured as Č Different  degree of distention  

ÅAs fluid  infused in to bladder via catheter  
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Example of Plasticity of Smooth Muscle 

ÅInitially  Č Tension Č Increases  

ÅRelatively little   

ÅAs Č Volume Č Increased 

ÅBecause of Č Plasticity of the bladder wall 
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Example of Plasticity of Smooth Muscle 

ÅA point will  reached  

ÅAt which Č  

ÅBladder contracts forcefullyé.. 
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Electrical activity in Smooth Muscle 

ÅMembrane potential Č No true ñResting valueò 

ÅRelatively Low Č When the tissue is Active  

ÅHigher Č When tissue is Inhibited  
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Periods of relative Quiescence 

ÅValues of resting potential (RMP) 

ÅRanges from  

Å- 20 to -65 mV (Ref.Č Ganong chapter 5 Page:114) 
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Membrane Potentials in Smooth Muscle 

ÅNormal resting state 

ÅThe intracellular  potential  

Å- 50 mV to -60mV (Ref. Gyuton) 

Å30 mV less negative than in skeletal muscle 
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Membrane Potentials in Smooth Muscle 

ÅQuantitative level (RMP) 

ÅDepends on  

ÅMomentary condition of the muscle 
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2 Types of Smooth Muscle 

1. Multi -unit  smooth Muscle 

2. Unitary  or Single unit  (Visceral) smooth Muscle 



Unitary Smooth Muscle 

ÅUnitary  does not mean Č single muscle fiber  

ÅUnitary  means 

ÅWhole mass of  

ÅHundred to thousands of smooth muscle fibers 

ÅContract together as a single unit  

 



Example of Unitary smooth muscle Č 

ÅñVisceral / Syncitial smooth muscleò because 

1. Walls of most of hollow Viscera of body 

2. GUT (Genitourinary  tract)  

3. Bile ducts 

4. Ureters 

5. Uterus and many blood vessels 
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Action Potentials in Unitary  Smooth Muscle 

ÅDivergent electrical activity 
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Action Potentials in Unitary  Smooth Muscle 

ÅAction potential in Unitary smooth Muscle 

ÅOr Visceral smooth muscle  

ÅOccurs in same way as in the skeletal muscle 

15 



Action potentials of Visceral Smooth Muscles 

ÅTwo (2) forms: 

1. Spike potentials  

2. Action potentials with  Plateaus 
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Spike Potentials 

ÅTypical spike potential ČAs of skeletal muscle  

ÅIn  most types of Unitary  smooth muscle 

ÅDuration: 10 to 50 milliseconds 
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Spike Potentials 

ÅSlow sine wave-like flucuations 

ÅShoot ČThe zero potential line  

ÅSometimes Č Do not shoot zero line 
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Spike Potentials ČElicited by 

ÅElectrical stimulation byé 

1. Actions of the hormones on smooth muscles 

2. Actions of transmitters substances from nerve 

fibers 

3. By stretch 

4. Spontaneous generation in muscle fiber itself 
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Action potentials with Plateau 

ÅOnset of action potential Č  

ÅSimilar to Č Typical Spike Potential 
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Action potentials with  Plateau 

ÅInstead of  

ÅRapid repolarization  

ÅOf muscle fiber membrane  

ÅAs in Spike Potential 
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Action potentials with  Plateau 

ÅRepolarization is Č Delayed 

ÅFor several 100 

ÅTo as much as 1000 milliseconds (1 second) 
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Importance of the Plateau 

ÅPlateau Account for Prolonged contraction 

ÅOccurs in some types of smooth muscles 

ÅUreters and Uterus 

ÅSome types of vascular smooth muscles 
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Ca2+ Generating the Smooth Muscle Action potential 

ÅSmooth muscle have  

ÅMore Č ČČVoltage-Gated Ca2+ Channels 

ÅThan does skeletal muscle 

ÅFew Č Voltage-gated Na+ Channels 
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Na+ Participate little role Č 

Smooth Muscle AP 

ÅNa+ participate little  in genesis of the AP 

ÅIn  most smooth muscle 
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Ca2+ Generating the Smooth Muscle Action potential 

ÅCa2+ ions flow 

ÅIn  to the interior  of the fiber  

ÅMainly  responsible for the Action potential 
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Ca2+ Generating the Smooth Muscle Action potential 

ÅRole of Ca2+ ions is in  

ÅSame  

ÅSelf regenerative way as  

ÅIn  nerve fiber &  skeletal muscle fiber 
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Prolonged Action potentials of smooth muscle  

ÅCa2+ channels Č Open 

ÅMany times more slowly and for Longer period 

ÅThan Č Na+ Channels 
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Ca2+ Performs Č 2 Tasks 

ÅSame Ca2+ acts  

ÅDirectly  on the smooth muscle contractile 

mechanism 

ÅTo cause contraction + Generating AP 
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Self excitatory smooth muscles 

ÅSome smooth muscles e.g.  

ÅVisceral smooth muscles of GUT 

ÅSelf-excitatory 

ÅAction potentials arise within  smooth muscle cells 

ÅñWithout an extrinsic stimulusò 
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Self excitatory smooth muscles 

ÅOften associated with   

ÅBasic slow wave rhythm of membrane potential 
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Slow wave of Visceral smooth muscle 

ÅNOT ČAction potential 

ÅNOT Č Self-regenerative process  

ÅBut Č Self excitatory 

ÅNOT Č Spreads progressively on muscle fibers 
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Slow wave of Visceral smooth muscle 

ÅLocal property  of smooth muscle fibers 

ÅMake Č The muscle mass 
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Cause of Slow Wave Rhythm 

ÅUnknown 
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Slow Wave Rhythm may be Č 

ÅWaxing  (Increase) &  Waning (Decrease) 

Åof Pumping of Sodium (Na+) ions  

ÅOutward through the 

ÅMuscle fiber membrane  
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Slow Wave Rhythm ČMembrane ČMore Negative 

ÅMembrane become Č More negative  

ÅWhen sodium (Na+) is pumped rapidly   

ÅOutward 
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Slow Wave Rhythm ČMembrane ČMore Negative 

ÅMembrane become  

ÅLess negative  

ÅSodium (Na+) pump becomes less Č Active 
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Slow Wave Rhythm may be Č 

ÅIncreased  

ÅDecreased  

ÅConductance of the Ion channels rhythmically  
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Importance of Slow Wave Rhythm 

ÅWhen  

ÅStrong enough Č Initiate  action potentials 
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Importance of Slow Wave Rhythm 

ÅSlow waves themselves  

ÅCan not cause Č Muscle contraction 
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Peak of Negative Slow wave Č  

ÅRises in Č the Positive direction 

ÅAbout Č - 35 mV 
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Importance of Slow Wave Rhythm 

Å-35 mV ČApproximate threshold  

ÅFor eliciting action potentials (AP)  

ÅIn  most visceral smooth Muscle 
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Action potential develops 

ÅSpreads Č Over the muscle mass 

ÅThen Č Contraction occurs 
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Explain whyé??? 

ÅSlow wave are called Č Pacemaker Wave 
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Repetitive Spike potentials (mV) 

ÅAt each peak of the slow wave  

ÅOne or more action potential occurs 

ÅElicits Č  

ÅA series of rhythmic  contractions of smooth 

muscle 
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