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INTRODUCTION TO THE NERVOUS SYSTEM
The central nervous system:
1- Central nervous system.
2- Peripheral nervous system.

3- Autonomic nervous system.
CENTRAL NERVOUS SYSTEM:
· Brain                       
· Spinal cord

PERIPHERAL NEVOUS SYSTEM:
 (Anything going out of the brain and spinal cord and going to the periphery )

· Cranial nerves

· Spinal nerves

AUTONOMIC NERVOUS SYSTEM:
· Sympathetic nerves


· Parasympathetic nerves

___________

BRAIN (consist of):

1- Forebrain
2- Midbrain

3- Hindbrain

-forebrain (consist of):

· Telencephalon

· Diencephalon

MIDBRAIN (MESENCEPHALON):
· Cerebral peduncle
· Substentia nigra (part of the basal ganglia )
· Red nucleus
HINDBRAIN (MYLENCEPHALON)

· Medulla oblongata

TELENCEPHALON (CONSIST OF):
· Cerebral hemispheres

· Basal ganglia

· Limbic system

Diencephalon (consist of):
· Thalamus


· Hypothalamus

· Epithalamus

· Retina
BRAIN STEM (consist of):

· Midbrain

· Pons

· Medulla oblongata 
SOMATIC NERVOUS SYSTEM:
It contains sensory and motor nerves

COVERINGS OF THE BRAIN (MENINGES):
· Dura mater ( the outermost)

· Arachnoid mater

· Pia mater ( the innermost ) 
N.B. 

- The pia mater consists of 2 layers:

· The outer layer >>>> lining the skull

· The inner layer >>>> covering the brain

It is the strongest layer of the meninges       
· Arachnoid mater  is the middle layer  and is very vascular

· Pia mater is the innermost layer and is very adherent to the brain

LAYERS OF THE HEAD (from outside to inside): 
· Skull

· Epidural space

· Dura mater

· Subdural space

· Arachnoid mater

· Sub-arachnoid space ( contains CSF )

· Pia mater

· Brain substance

N.B:

-  Epidural space: the space that lies above the Dura mater and lining the skull

-  Subdural space: the space that is deeper to the Dura mater and surrounds the arachnoid mater 

These spaces are rich in blood vessels that going inside and outside the brain 
If any trauma happened to the brain, it may cause hemorrhage and accumulation of the blood in these spaces (causing epidural hemorrhage and subdural hemorrhage)
· Subarachnoid mater :  space between the arachnoid and pia mater

· The subarachnoid mater contains CSF ( cerebrospinal fluid )

BRAIN SUBSTANCE:
· Brain has 2 cerebral hemispheres 
· The 2 cerebral hemispheres are connected deep in the middle .
· The connection (interconnection)between the 2 hemispheres are known as CORPUS CALLOSUM 
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N.B.

-the cerebral hemispheres are irregular on their surface:
a) Raised area >>>>>> called "GYRUS"
b) Depressed area >>>>>>> called "SULCUS"
· Brain weight 1.5 kg

· Brain has about 10 billion neurons 

BRAIN CELLS:
A) Neurons 

B) Neurolgia ( glial cells )

NEUROGLIA:
· It is the connective tissue of the brain.

· Types of the neuroglia:
· Asrocyte ( for blood-brain barrier )

· Microglia (phagocytic cell of the brain )

· Oligodedndrocye ( responsible for the formation of the myelin sheath  in the central nervous system )

REMEMBER:
Oligodendrocyte is the counterpart of the Schwann cell:
Schwann cell >>> peripheral nervous system

Oligodendrocyte>>> central nervous system  

NOTE:  the brain stem is very resistant to hypoxia

BRAIN SURFACE     (superiolateral surface)
· There is a central sulcus 

· The  part of the brain in front of central sulcus is known as frontal lobe

· The part behind the central sulcus is the parietal lobe 

-There is another sulcus called LATERAL SULCUS 
-The part below the lateral SULCUS is known as temporal lobe
-There is another faint sulcus called PARIETO-OCCIPITAL SULCUS:
· It is not very clear

· The part behind the parieto-occipital sulcus is called the occipital lobe 
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NOTE: 
Basically:

· The frontal lobe is motor

· Parietal lobe is sensory

· Occipital lobe for vision

· Temporal lobe is for :

· For hearing    

· For speech( sensory part )

 FRONTAL LOBE:
-PRE-CENTRAL GYRUS:
It is the gyrus that found in front of the central sulcus

-function: control of motor activity (motor area)
Note:
· The control of the body by the pre –central gyrus is represented upside down ( that mean the area for controlling the face is the lowermost area while the area for controlling the foot is in the top of the pre-central gyrus )

· The motor area of one side will control the corresponding part of the body in the other side (and vice versa )

· The area which we use most (ex. Hand, mouth…) have a greater representation (volume) in the pre-central gyrus 

So..The area of representation doesn’t depend on the volume or the muscle size of the body BUT it depends on how much we use this area 

HIND-BRAIN:
Cerebellum: (cerebellar hemispheres)
· For the balance of the motor activity ( balance and coordination )
· Maintenance of muscle tone
N.B.

If there is an injury to the cerebellum, there will not be a paralysis but the coordination is affected 

· The 2 cerebellar hemispheres are connected by VEMRIS

· The surface of the cerebellum is having a parallel running stripes 

· These strips( folds) are called  FOLIA 

ARBOR VITAE: a tree like outline of white mater seen in section of the cerebellum (inside)

TEMPORAL LOBE: 

· The area below the lateral sulcus 

· It has centre for hearing and speech

N.B. speech is divided into:
- Sensory speech: hearing and vision 

- Motor speech: talking and writing 

Actually... The temporal lobe got the sensory part of the speech (wernickes area)
· The sensory part of the speech is located in the superior temporal gyrus 

· The motor part of the speech ( brocas area) located in the inferior frontal gyrus (posteriorly)  
BROCAS AREA: the motor part of the speech that located in the inferior part of the pre-central gyrus. 

Q: where is the speech centre situated ( right or left hemispheres ) ??

· Right handed person has the motor area located on the left hemisphere
· Also... Left handed person has a speech area located in the left side

· The majority of people have a speech centre located in the left hemisphere
· Only 5% of the left-handed people have a speech area located in the right side

Over the cerebellum... There is a covering that separate the cerebellum from the cerebrum

· This covering is called TENTORIUM CEREBULI

· This covering is part of the Dura mater

Function: fixes and protect the cerebellum from damaging
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BRAIN VENTRICLES:

Ventricle: a cavity inside the brain substance 

LATERAL VENTRICLE: one ventricle in each cerebral hemispheres 

THIRD VENTRICLE: the area between the 2 thalami 

THE FOURTH VENTRICLE:  is situated posterior to Pons and anterior to the cerebellum

N.B. all these cavities contain cerebrospinal fluid (CSF)
HYDROCEPHALUS: an abnormal increase in the CSF within within the ventricles of the brain (congenital or acquired) due to obstruction of the flow of CSF 

CEREBRAL CORTEX (SURFACE):

-The outer surface of the brain (outer layer)
- Mostly made up of nerve cell bodies >>> so it's grey in color 

INFERIOR SURFACE OF THE CEREBRAL HEMISPHERE:
· Cranial nerves 
· Blood vessels
[image: image1.jpg]Corpus Thalamus
callosum

Interventricular
foramen

Superior and
inferior colliculi

gland
Midbrain

Cerebral

aqueduct Cerebellum

Fourth ventricle

Medulla

Infundibulum
arising from
hypothalamus

Medulla

Fig. 1.12 Principal subdivisions and some important landmarks
in the mature brain.

(A) Median sagittal section; (B) ventral aspect. Cranial
nerves are indicated in yellow.



[image: image4.jpg]Corpus Thalamus
callosum

Interventricular
foramen

Superior and
inferior colliculi

gland
Midbrain

Cerebral

aqueduct Cerebellum

Fourth ventricle

Medulla

Infundibulum
arising from
hypothalamus

Medulla

Fig. 1.12 Principal subdivisions and some important landmarks
in the mature brain.

(A) Median sagittal section; (B) ventral aspect. Cranial
nerves are indicated in yellow.





N.B 
- All blood supply of the brain is coming from below ( the base )

- All the cranial nerves are coming from the base of the brain and they are coming out at   

"Cerebello-pontine angle" 

CEREBELLO-PONTINE ANGLE:

The angle between the cerebrum and the Pons 

BRAIN MATERS:
· Grey mater : collection of the nerve cell bodies

>> It is the cortex of the brain 

· White mater : collection of nerve axons (tracts)

BASAL GANGLIA:

· Collection of cell bodies inside the cerebral hemispheres 
· Assist in the control (balance) of the motor movement

· ??????

INSULA:
· Inside the lateral sulcus ,there are  hidden gyri and sulci which called INSULA

MEDULLA OBLUNGATA:
· The anterior surface of the medulla oblongata has 2 elevations :

a) Medial elevation called  " PYRAMID "

b) Lateral elevation called " OLIVE "

>> The pyramid is the place of the crossing of the corticospinal tracts (motor tracts)

Crossing: transport of the motor tracts from one side of the brain to the opposite side of the body (this happens in the pyramid of the medulla)

BLOOD SUPPLY OF THE BRAIN:
· 2  internal carotid arteries

· 2 vertebral arteries

>> There is an interconnection (anastomosis) of arteries in the base of the brain and form a circle which is called "circle of Willis)
CIRCLE OF WILLIS:
Vertebral arteries and internal carotid arteries of one side are interconnected with corresponding arteries of the other side at the base of the brain (anastomosis)
>> This anastomosis will protect the brain if there is a blockage of one artery 

MOTOR NERVOUS SYSTEM:
Has got 2 neurons:
· Upper motor neuron

· Lower motor neuron 

UPPER MOTOR NEURON:

     Start from the motor area of the cerebral cortex and will go through the medulla oblongata (the pyramidal part) to the anterior horn of the other side of the spinal cord 

LOWER MOTOR NEURON:
Start from the anterior horn of the spinal cord to the muscle of the same side 

Note: the upper motor neurons have longer course than the lower motor neurons 

THALAMUS:
 The highest relay station for all sensory perceptions (feeling)  

N.B. smell sensations go through the olfactory nerves and don’t go through the thalamus >>> exception

THE INTERNAL CAPSULE:
· Situated between the basal ganglia 

· It controls the motor activity ( all the motor fiber of the brain will go through the internal capsule)

HYPO-THALAMUS:

-Situated in the floor of the third ventricle 

-  Its function: (control of) 

· Autonomic nervous system ( ANS)

· Feeding

· Sex desire

· Hunger 

· Water balance

· Body temperature

                                                  SPINAL CORD
· Start from the lower border of the medulla oblongata  ( in the foramen magnum ) and ends at the lower border of the first lumbar vertebra (or the upper border of the second lumbar vertebra )
· The spinal cord is not a straight , it is in the curve form
N.B. excess vertebral curves are called KYPHOSIS (front curve) and SCOLIOSIS (side curve)
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CONUS MEDULLARIS:

The conical end of the spinal cord at the level of the upper of second lumbar vertebra 
CAUDA EQUINA:

The lumbar and sacral nerves that going down from the conus medullaris in the form similar to horse tail 
PHILUM TERMINALE:
· It is a sheath like of connective tissue that connect that connect the conus medullaris to the coccyx 

· It is a pia mater continuation but it doesn’t contain any nerve fibers 
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· Grey mater : 

· H  shaped 

· Inside 
· White mater :

· All tracts coming from the brain will go through the white mater 

· Outside
N.B.

 -Anterior horn of the spinal cord: motor 

-Posterior horn posterior horn: sensory

There are lateral projections in the thoraco-lumbar region 

 >> They are called "lateral horn" 

>>the sympathetic nerves originate from this area  
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CSF:
Found in the sub-arachnoid space and inside the spinal cord 
Lumbar puncture:
-It is a method for collection CSF for clinical purposes

 - This done by puncturing between the fourth and fifth lumbar vertebra 
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