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Slide No.( 1 ) 

 

Team Notes : 
 

Red is important  

Blue is for explanation 
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Slide No.( 2 ) 

 

Team Notes : 
 

Postures are maintained by reflexes (subconsciously) 

Visual receptors= rods and cones 
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Slide No.( 3 ) 

 

Team Notes : 
 

Vestibular apparatus is in the non-auditory membranous labyrinth 

Sacule, utricle and semi circular canals (scc) are responsible for 

equilibrium 
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Slide No.( 4 ) 

 

Team Notes : 
 

Macula (otolithic organ) is the balance receptor 

Ampulla has receptor (sensitive organ) for balance called “crista 

ampullaris” 
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Slide No.( 5 ) 

 

Team Notes : 
 

Nothing else was mentioned 
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Slide No.( 6 ) 

 

Team Notes : 
 

Kinocilium is the tallest cilium 

Filamentous attachment is a delicate membrane that holds the cilia 

together 

Statoconia= calcium carbonate crystals 
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Slide No.( 7 ) 

 

Team Notes : 
 

Otothic membrane= otothes that has the statoconia 

 



 

9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide No.( 8 ) 

 

Team Notes : 
 

When the head is vertical, the macula is horizontal and cilia are vertical

 

Explanation:  

When the head bends, statoconia and the gelatinous material act like 

weights and pull the hair cells to the same direction. 
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Slide No.( 9 ) 

 

Team Notes : 
 

MAO of macula:  

1- at rest both utricles send basal discharges (with the same amount of 

impulses at the same time) to the brain, so it knows that the head is 

stable 

2-stereocilia bends towards kinocilium according to the head’s position> 

……> depolarization >opening of Ca++ channels in hair cells ……… 
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Slide No.( 10 ) 

 

Team Notes : 
 

Nothing else was mentioned 
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Slide No.( 11 ) 

 

Team Notes : 
 

Nothing else was mentioned 
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Slide No.( 12 ) 

 

Team Notes : 
 

Linear acceleration: (movement in a straight line), includes walking and 

taking the elevator 

Inertia: opposite movement    ) (القصور الذاتي  

 When a person is moving forwards, the statoconia are moving backwards 

pulling the hair cells backwards, that’s why he feels that he is being pushed 

backwards 
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Slide No.( 13  ) 

 

Team Notes : 
 

Momentum= is the opposite of inertia 
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Slide No.( 14 ) 

 

Team Notes : 
 

The endolymph will pull the cilia when it moves. 
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Slide No.( 15 ) 

 
 

Team Notes : 
 

Nothing else was mentioned 
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Slide No.( 16  ) 

 

Team Notes : 
 

Rotation= complete body rotation (like sitting in a rotating chair) 

Semicircular canals do not detect linear acceleration only rotated acceleration. 

Semicircular canals are stimulated at the beginning and at the end of the 

rotation but never in the middle  
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Slide No.( 17 ) 

 

Team Notes : 
 Explanation:  rotation from left to right  

At the beginning: endolymph moves to opposite direction (inertia) > cilia are 

bent towards kinocilium> kinocilium bend towards utricle> increased impulses 

from the right to the brain> sense of movement to the right. But in the left 

side, the cilia are bent away from kinocilium> away from utricle> decreased 

impulses from the left to the brain > no sense of movement to the left. 

Constant rotating (middle): tonic discharge from right and left > no sense of 

rotation 

At the end (stopping): endolymph moves from left to right (momentum)>cilia 

of the left side moves towards kinocilium> towards utricle>increased impulses 

from the left to the brain>sense of movement to the left (opposite= vertigo) 

only lasts for seconds.  
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Slide No.( 18 ) 

 

Team Notes : 
 

Vestibular nucleus: is the distributing area 

Vestibulospinal tract is for coordination of postural reflexes 

Reticulospinal formation sends the reticulospinal tract for adjustment of 

posture 

Nystagmus= rapid eye ball movement 
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Slide No.( 19 ) 

 

Team Notes : 
 

Nothing else was mentioned 
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Slide No.( 20 ) 

 

Team Notes : 
 

Bradycardia and hypotension are due to increase in parasympathetic 

activity, head rotation will attenuate (reduce) the baroreflex response 

(which is responsible for increasing the blood pressure)>hypotension 



 

22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide No.(  ) 

Summary 
 Vestibular apparatus is responsible for equilibrium and contains {saccule, 

utricle, semicircular canals} 
 

 Utricle of the macula is stimulated or inhibited by bending the head 
 

 Macula maintains equilibrium and detects linear acceleration 
 

 Scc maintain equilibrium during angular acceleration (rotation) 
 

 Movement towards kinocilium>stimulation 
 

 Movement away from kinocilium>inhibition 
 

 Stimulation of scc effects nervous, cardiovascular and muscular systems 

Team Notes : 
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Questions: 

Q. What is the effect of stimulation of semicircular canals? 

a) Coma 

b) Vertigo 

c) Hearing loss 

d) increase muscle tone of the opposite side of rotation 

 

Q. When tilting your head to the left what happens? 

a) Depolarization of the left side 

b) Hyperpolarization of the left side 

c) Tonic basal discharge from both sides 

d) Sensation of tilting to the right 

 

 

 

 

 

 

 

Answers: b,a 


