
Lecture 1 

- Nerve fiber refers to both axons and dendrites, the dendrites are 

the afferent fibers (sensory); they receive impulses from 

neighbouring neurons, and the axon is the efferent fiber (motor); 

it sends impulses to the effectors end-organ. 

Dendrites  Axon  

multiple  Single  

Carry impulse to the cell body  
(afferent and sensory)  

Carries impulse from the cell body to 
effector organs  
(efferent and motor)  

Shape: wide base and tapering ends  Same diameter in all parts  

Gives many branches  Gives few collaterals, it is mainly a single 
process surrounded by a myelin sheath  

Contain neurofibrils and Nissl granules  Contains neurofibrils but no Nissl granules  

 

- Neurons could be unipolar, bipolar or multipolar as you’ve learned 

in first physiology lecture. 

- Neuronal cell body contains large nucleus, the cytoplasm and 

Nissel granules. The cytoplasm of mature neurons contains all of 

the cellular organelles except for centerioles, however, 

neuroblasts have centerioles in their cytoplasm as they're capable 

of dividing.  

- Nissel granules are found in the neuronal body and dendrites but 

not the axon! 

- Neuronal sheath: 

- 1- Myelin sheath; in CNS is synthesized by oligodendrocytes which 

have multiple processes allowing it to synthesize myelin at 

multiple points at the same time. In PNS is synthesized by schwan 

cells and they can only synthesize it at one segment of the nerve.  

- 2-Neurolimmal (schwan) sheath; forms the outermost layer of a 

myelinated neuron and isn’t present in the CNS since it's –as the 

name implies- synthesized by schwan cells. 

*There are three connective tissue coverings for the nerve trunk, from 

outside to inside: epineurium, perineurium and endoneurium. 



- Glial cells: 

Type  Origin (not 

required)  

Location  Main Function  

Oligodendrocyte  Neural tube  CNS  Myelin production, 
electric insulation  

Schwann cell  Neural tube  Peripheral nerves 
(the only one)  

Myelin 
production, 
electric insulation  

Astrocyte  Neural tube  CNS  Blood-brain 
barrier, metabolic 
exchange, 
structural support, 
repair processes  

Ependymal cell  Neural tube  CNS  Lining cavities of 
central nervous 
system  

Microglia  Bone marrow  CNS  Phagocytic cells 
(protection)  

 

- There are two types of astrocytes; fibrous and protoplasmic. The 

fibrous are found in the white matter, are less branched and less 

condensed. The protoplasmic are the opposite: they are more 

branched and more condensed, and they are found in the grey 

matter. 

 

Lecture 2 

- Each hemisphere is divided into 4 lobes anatomically and 6 funtionally (frontal, 

parietal, temporal and occipital). And into 3 poles (frontal, temporal and occipital). 

- Central sulcus is located between frontal and parietal lobes dividing the hemisphere 

into anterior and posterior parts. 

- Parieto-occipital sulcus separates the parietal from occipital lobe.  

- The frontal lobe is located in front of the central sulcus and above the lateral sulcus. 

The parietal lobe is located behind the central sulcus and above the lateral sulcus, 

behind it is the parieto-occipital sulcus. The occipital lobe lies below the 

parietooccipital sulcus and the temporal lobe lies below the lateral sulcus. 

- The insula (the 5th lobe) is deep to the lateral fissure. 

- The limbic lobe (the 6th lobe) is on the medial surface of the brain hemisphere. 

- The molecular layer doesn’t contain cells, and the Pyramidal cell layer is the most 

important; as it contains large pyramidal cells (Betz cells) only. 



 

 

 

 

 

 

 

 

  



Lecture 3 

- The stem of the lateral fissure divides the inferior surface of the 

brain is into 2 parts: The orbital surface (anterior) and the 

tentorial surface (posterior). 

- Cerebral aqueduct which connects the third ventricle and the 

fourth ventricle. 

- The sulci of the inferior surface are:  

1- Olfactory sulcus and 2- Orbital sulci (H-shaped) divide the 

remaining part into anterior, posterior, lateral and medial 

orbital gyri. 

- The gyri of the inferior surface are: 

1-Gyrus rectus: lies medial to the olfactory sulcus, continuous with 

superior frontal gyrus on the superolateral surface.  

2-Orbital gyri, which are four in number and they're named as 

follows; anterior, posterior, lateral and medial. 

- The sulci of the tentorial surface are: 

- 1-Hippocampal sulcus : separates the parahippocampal gyrus from 

the midbrain.  

- 2-Collateral sulcus (the anterior part of it is called Rhinal sulcus 

and it separates the temporal pole from the uncus ) 

- 3- Occipito-temporal sulcus  

- These 3 sulci divides the tentorial surface into 3 gyri; 
parahippocampal, medial occipitotemporal, and lateral 
occipitotemporal. 
 

- Notes:  
1- The anterior perforated substance through which the anterior and 

middle cerebral arteries pass to supply the brain lies between the 
medial and lateral olfactory stria.  

2- The posterior perforated substance is located in the interpeduncular 
fossa through which the posterior cerebral artery passes.  

3- The uncus and the anterior part of the parahippocampal gyrus form 
the Rhinencephalon or the piriform fossa which is responsible of 
smell sensation. 

4- The paracentral lobule is responsible for movement of the lower 
limb and perineum. 



 
- The Functional Areas Of The Brain 

 
 

 The area  The location The function The lesion 
Area 4; Primary 
motor area 

in the precentral 
gyrus on the 
lateral surface 

Regulates discrete 
movements of the 
extremities 

contralateral 
hemiplagia known 
as the upper 
motor neuron 
syndrome 

Premotor area 6 
(is an 
extrapyramidal 
centre) 

Lies infront of 
area 4 in superior 
and middle 
frontal gyri. 

Responsible for 
coordination of 
coarse movement 
and inhibiton of 
muscle tone. 

Motor apraxia, 
spasticity, loss of 
postural stability. 

Supplementary 
Motor Area (SMA) 
(an extrapyramidal 
centre) 

On the medial 
frontal gyrus 
anterior to 
paracenteral 
lobule, as a 
continuation of 
the premotor 
area 6. 

Postural 
stabilization of the 
body, the 
coordination of 
both sides of the 
body and the 
control of 
sequences of 
movements. 

Won’t cause 
significant 
manifestations. 

Frontal eye field 
area 8 

In front of 
premotor area 
mainly middle 
frontal gyrus. 

voluntarily 
tracking 
movement 
(conjugate 
movement) to the 
opposite side 

Deviation of both 
eyes to same side 
of lesion. 

Brocca’s area 
(motor area of 
speech) 44, 45 

inferior frontal 
gyrus mainly on 
the dominant 
hemisphere 

Coordination of 
muscles of larynx, 
mouth, tongue 
and palate. 

Motor aphasia 
(non-fluent 
aphasia) 

Wernicke’s area temporal lobe responsible of 
understanding 
both written and 
spoken words 

Sensory aphasia. 
 

 
 


