
Properties of reflexes :-

Adequate stimulus and stereotyped response

Reflex time and central delay

Recruitment of stimulus

After discharge

Final common pathway

Habituation and Sensitization



Recruitment of motor neurons : 

Starting with the smallest motor units, 
progressively larger units are recruited with 
increasing strength of muscle contraction. 



Increasing the number of active motor units (ie, spatial 
recruitment)

Increasing the firing rate (firing frequency) at which 
individual motor units fire to optimize the summated 
tension generated (ie, temporal recruitment)



Sherrington called the lower motor neurons of the 
spinal cord the "final common pathway“.

Lower motor neurons, therefore, are the final common 
pathway for transmitting neural information from a variety 
of sources to the skeletal muscles.



Typical stretch reflex is associated with 
contraction of agonist and relaxation of 
antagonist neuron – known as RI 

Advantages of reciprocal innervation (RI) :

1. Smooth movement 

2. Energy requirement is reduced.



Functions of muscle spindles

Feedback device to maintain muscle length
2. Sensitive to rate of change of length and 

stretching 
Maintenance of posture

4. Regulation of muscle contraction 



Muscle tone – (related to stretch reflex) :

Muscle tone is maintained by a normal reflex arc
whereby a signal is sent from the muscle spindles to a 
lower motor neuron in the posterior root ganglion 
which then sends a signal to the appropriate muscles 
to adjust the extent of their contraction.

Muscle tone helps maintain posture and helps muscles 
resist the forces of gravity.



stretch reflexes is called the lengthening 
reaction. 

moderate stretch contraction
(e.g., light weight)

strong stretch relaxation
(e.g., heavy weight)



clinically, this can be observed 
under hypertonic (spastic) conditions, 
when it is known as the clasp-knife 
effect. 



Hypertonia is a condition in which there is too much 
muscle tone so that arms or legs, for example, are stiff 
and difficult to move. 

Muscle tone is regulated by signals that travel from the 
brain to the nerves and tell the muscle to contract.



What causes hypertonia?

Birth injury like lack of oxygen when moving down the birth 
canal.
Brain tumor.
Conditions that affect how nerves communicate with muscles.
Injury to central nervous system.
Problems with how your baby's brain formed during fetal 
development.
Stroke.



Some common causes – Hypotonia :

Down syndrome.
Muscular dystrophy.
Cerebral palsy.
Prader-Willi syndrome.
Myotonic dystrophy.
Marfan syndrome.

-Sachs disease.



Types of Reflexes 

Monosynaptic Reflex 
Bi - Synaptic Reflexes 
Polysynaptic Reflexes 



Reflex arc that provides direct communication between 
sensory and motor neurons innervating the muscle.

Muscle stretch reflex ) 










