
Physiology Team 

430  

Musculoskeletal Block 

 

2
nd

 lecture  

Organization of the nervous system and 

the motor unit  

  

 

 إعداد 

 ريم الجريد               عادل الرشيدي

 علي القحطاني             دلال القاضي 

 اري سليمان الشمري            لجين بخ

 حنان العامر               أحمد الغامدي 

     عكيله سعيد القحطاني              ليان

 

هذا العمل شامل لجميع نقاط المحاضرة مع بعض الإضافات  *

 للتوضيح



 

Classification of the Nervous System 
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& 
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& 
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Sensory 
& 

Motor 
 

1- Central 

& 

Peripheral 

Central Peripheral 

consisting of brain and spinal 
cord ( with 
its somatic and autonomic 

components ) 

consisting of peripheral 
nerves ( whether 
somatic or autonomic 

peripheral nerves ) 



 

Central 
 

The CNS ( brain & spinal cord ) constitute the       

majority of the nervous system 

The CNS integrates the information that it is receives 

from all parts of the body 

it initiates and coordinates the motor activity of all 

parts of the body 

Because they are delicate structures , the brain and 

spinal cord need to be protected from the external 

environment ( including mechanical injury ) 

the brain is protected by the skull, while the spinal 

cord is protected by the vertebrae, and both are 

enclosed in the meninges 

 

         

 

 

 

 

 

 

 

 

Peripheral 

 

Cranial 

nerves 

Spinal 

nerves 

arise from the brain skull (cranium) 

are 12 on either side ( i.e.,12 pairs )  
 
The first two cranial nerves arise 
from the cerebrum ( Cr nerves I and II ) 
 
the rest of cranial nerves arise from 
the brainstem 

Arise from the spinal cord 
 
They are 31 pairs : 
8 cervical 
12 thoracic 
5 lumbar 
5 sacral 
1 coccygeal 



 

2) Sensory(somatic) and Autonomic nervus 

system: 

 

:A) Sensory(somatic nerves system): 

Somatic(sensory) Type of system 

voluntary movement 

12 pairs cranial: 10 originate from 

brain stem.  

Nuclei I,II located on forebrain & 

thalamus.   

31 pairs spinal spinal.  

nerves 

Mixed Type of 

neurons 

One long fiber. Number of 

fibers 

 

*Note: Sensory neurons carry information 

from the stimulus receptor to the CNS . 

• Motor neurons emerge from the CNS 

carrying motor orders to the effector organs ( muscles and glands )  

 

 

 

 

 

 



 

b) Autonomic nervous system: 

Type of system Autonomic nerves 

Origin and fate From hypothalamus or 

medulla oblongata to 

heart, lungs, viscera, and 

glands. 

movement involuntary 

Number of fibers Pre and post ganglionic 

fibers. i.e. two fibers. 

 

……….. 

Motor neuron: (انخهٍت انعصبٍت)  

A cell that is the function unit of nervous system, consists of 

5 parts:- 

1- Soma (cell body) 

2- Dendrites :  branches carry impulse from surroundings 

into soma.( ماٌعشف بانزَائذ انشجٍشٌت حٍج تىقم انىبضاث َالاحساساث ًٌ

 (مه انمكان انمحٍط بٍا نجسم انخهٍت 

3- Axon hillock: the source of nerve impulse and the site 

where it begins .( ًٍانمكان انزي تبذأ عىذي حٍج اوً ٌُ , مٍم جذا سكزَا عه

 (فً اتجاي َاحذ انى انمحُسَتتجً انسٍالاث انعصبٍت 

4- Axon: very thin, about 1 meter long. 

5- Axon terminals: where impulses end . 

 

 



 

Motor unit: 

      Composed of a single motor neuron+ muscle fibers 

innervated by it 

 many motor units control a single muscle  > so together 

called motor unit pool, forming contraction. This happen 

when a motor unit gets activated, the whole muscle fibers 

contract 

بالإضافت نهعذٌذ مه الانٍاف " خهٍت عصبٍت"تتكُن مه وٍُسَن " motor unit"ارا ال)

 ".motor unit pool"وٍم ٌسمُن فإ "motor unit"َعىذ َجُد اكثش مه . انعضهٍت 

تحفٍز خهٍت عصبٍت َاحذة مما  ٌتم ٌَزا ٌحذث عىذما. ٌقُمُن بانتحكم باوقباض عضهت َاحذة

 .(  ٌؤدي لاوقباض جمٍع الانٍاف انعضهٍت َبانتانً اوقباض انعضهت

Important note: number of muscle fibers within each motor unit 

depend on the type of movment: 

Fine movment (حشكاث خفٍفت) : small number of muscle fibers. 

Gross movment: (:حشكاث كبٍشة َقٌُت)   larg number of muscle fibers. 

….. 

Electrdiagnostic testing: 

Used to determine neuropathy and myopathy, by testing motor units 

function 

Motor unit recruitment: 

Is the activation of a muscle by recruitment of motor unit 

It measures how many motor units are activated within in a 

particular muscle and therefore it measures how many muscle fibers 

are activated. . 

 

 



 

Note: activation of one motor unit result in week muscle contraction 

the stronger the recruitment, the stronger the muscle contraction will 

be 

Factors affect motor unit force after activation:   

1- the number of muscle fibers it innervate. 

2- the frequency of muscle stimulation by there axon 

Motor unit firing rate: 

Is the rate required for the impulse to reach the muscle. 

It varies from frequencies: 

1- that are slow: produce weak contraction. 

 (فٍزا ٌعطً اوقباض بطٍئ, فً حانت كُن معذل َصُل انىبضاث بطٍئ )

2- that are fast: produce tetanic contraction. 

َكم ٌزا "أما فً حانت كُوً سشٌع فٍزا ٌعطً اوقباضاث سشٌعً جذا مه انصعب مشاٌذتٍا )

 "(ٌطبق بانمختبش 

 

 


