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Spinal Reflexes(Part 1)

Human reflexes, Reflex arc, Types of 
reflexes.

Dr.Shaimaa N.Amin, CNS, 2021
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What is meant by a reflex

Dr.Shaimaa N.Amin, CNS, 2021

The reflex arc

-The basic circuit that underlies a reflex.

Dr.Shaimaa N.Amin, CNS, 2021
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Reflexes

Peripheral

(local axon reflexes, 
local enteric reflexes)

Central

Conditioned Unconditioned

Hypothalamic Midbrain Medullary Spinal

Dr.Shaimaa N.Amin, CNS, 2021

Spinal Reflexes

Monosynaptic Polysynaptic

Dr.Shaimaa N.Amin, CNS, 2021
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Monosynaptic Reflex

Stimulus Sensory
neuron

Receptor

Efferent
neuron

Target cell
effector

Response

Spinal
cord

Integrating
center

One
synapse

Somatic
motor neuron

Skeletal muscle
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Polysynaptic Reflex
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Sensory feedback from muscles

Dr.Shaimaa N.Amin, CNS, 2021
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Stretch Reflex

(Stretch reflex arc , Functional anatomy of the 
muscle spindle)

Dr.Shaimaa N.Amin, CNS, 2021

Extrafusal muscle fiber

Muscle Spindle (Intrafusal 
muscle fiber)

Dr.Shaimaa N.Amin, CNS, 2021
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Stretch Reflex arc

Stimulus:Stretch
Receptor

Afferent

Center

Efferent

Response: Contraction

Dr.Shaimaa N.Amin, CNS, 2021

Functional anatomy of the muscle spindle

Parallel arrangement of 
intrafusal and extrafusal
muscle fiber

Dr.Shaimaa N.Amin, CNS, 2021
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Each intrafusal fiber consists of 

Dr.Shaimaa N.Amin, CNS, 2021

There are two types of intrafusal fibres

i. Nuclear bag fibres

ii. Nuclear chain fibres

Dr.Shaimaa N.Amin, CNS, 2021
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Dr.Shaimaa N.Amin, CNS, 2021

17

18



4/11/2021

10
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Central connections of the afferent 
fibres

Cerebellum

Cerebral Cortex

1

2

3

Spinocerebellar
tract

Dr.Shaimaa N.Amin, CNS, 2021
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Physiological significance 
of the stretch reflex

Dr.Shaimaa N.Amin, CNS, 2021

Physiological significance of the stretch reflex
1- Helps to maintain the muscle length.

Dr.Shaimaa N.Amin, CNS, 2021

21

22



4/11/2021

12

Physiological significance of the stretch reflex
1- Helps to maintain the muscle length.

Dr.Shaimaa N.Amin, CNS, 2021

Def: Muscle tone is continuous, alternating, 
reflex, subtetanic contraction of muscle fibres. 

–It may also defined as the resistance of the 
muscle to stretch.

–Base of muscle tone: Static stretch reflex 

Physiological significance of the stretch reflex
2-Muscle tone

Dr.Shaimaa N.Amin, CNS, 2021
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During rest the muscle spindle is 
continuously stretched

Dr.Shaimaa N.Amin, CNS, 2021

Continous impulses from the supraspinal 
centers to gamma motor neurons

Contraction of the peripheral contracile part of 
intrafusal muscle fiber

Stretch of the central receptor part of the 
spindle 

Stretch reflex

Gamma Spindle loop
(Gamma led 
contraction)

Dr.Shaimaa N.Amin, CNS, 2021
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Dr.Shaimaa N.Amin, CNS, 2021

Muscle tone does not cause fatigue ?

Dr.Shaimaa N.Amin, CNS, 2021
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