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Functions of Nervous System
• Sensory Function

• Sensory receptors gather information

• Information is carried to the CNS

• Integrative Function
• Sensory information used to create:

• Sensations
• Memory
• Thoughts
• Decisions

• Motor Function

• Decisions are acted upon 

• Impulses are carried to effectors



Nervous System
• Cell types in neural tissue:

• Neurons; is the basic structural, 

functional unit of the nervous system

• Neuroglial cells (also known 

as neuroglia, glia, and glial)
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• Neurons vary in size and shape

• They may differ in length and 
size of their axons and dendrites

• Neurons share certain features:

• Dendrites

• A cell body

• An axon



Types of Neuron

1- Sensory neuron  
2- Motor neuron
3- Associated or interneuron



Divisions Nervous System
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Central Nervous System (CNS)
• Brain
• Spinal cord

Peripheral Nervous System (PNS)
• Cranial nerves
• Spinal nerves



THE HUMAN BRAIN
The human brain has three major subdivisions: brainstem, cerebellum, 
and cerebrum. 
1- The Brainstem; The brainstem is the basal portion (portion of the 
base) of the brain. The brainstem can be divided as following: 
- Midbrain
- Pons
- Medulla oblongata

2- The cerebrum
3- The cerebellum



Lobes of cerebrum

1- Frontal lobe

2- Sphenoid lobe

3- Pariental lobe

4- Temporal lobe

5- Occipital lobe



Division of Brain

Corpora quadrigemina



Lateral view of the brain



Ventral view of the brain



OVERVIEW OF THE NERVOUS SYSTEM
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Terminologia Anatomica specifies cortical axons that innervate 
motor or sensory nuclei of cranial nerves according to their connections 
as follows: fibrae corticonucleares bulbi (medullary corticonuclear 
fibres); fibrae corticonuclearis pontinis (pontine corticonuclear fibres); 
and fibrae corticonuclearis mesencephali (mesencephalic corticonu-
clear fibres).

Corticospinal (pyramidal tract) fibres originate from widespread 
regions of the cerebral cortex, including the primary motor cortex of 
the frontal lobe where the opposite half of the body is represented in 
a detailed somatotopic fashion. The fibres descend throughout the 
length of the brainstem. The majority then cross to the contralateral 
side in the motor decussation of the pyramids in the medulla. Thereaf-
ter, they continue caudally as the lateral corticospinal tract of the spinal 
cord, which terminates in association with interneurones and motor 
neurones of the spinal grey matter (Fig. 16.9). The principal function 
of the corticonuclear and corticospinal tracts is the control of fine, 
fractionated movements, particularly of those parts of the body where 
delicate muscular control is required. These tracts are particularly 
important in speech (corticonuclear tract) and movements of the hands 
(corticospinal tract).

the contralateral thalamus, where they synapse on the cell bodies of 
third-order neurones. Axons of third-order neurones pass through the 
internal capsule to reach the cerebral cortex, terminating in the primary 
somatosensory cortex. A similar homologous projection exists for affer-
ents derived from the head.

OVERVIEW OF DESCENDING MOTOR PATHWAYS
Corticofugal fibres descend through the internal capsule and pass into 
the brainstem, where many of them terminate, innervating the cranial 
nerve nuclei and other brainstem nuclei such as the red nucleus, reticu-
lar nuclei, olivary nuclei, etc. The term ‘corticobulbar’ has been used for 
many years to describe cortical projections to brainstem nuclei but it is 
a misnomer. The suffix ‘bulbar’ is derived from ‘bulb’, an obsolete name 
for the medulla oblongata: clearly, corticofugal fibres that terminate in 
the midbrain and/or pons cannot be described as corticobulbar. The 
term ‘corticobulbar’ has been replaced by ‘corticonuclear’.

Fig. 16.6 A sagittal section of the brain. (Figure 
enhanced by B Crossman.)
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Fig. 16.7 A section through the cerebral hemisphere and brainstem, 
showing the disposition of grey and white matter, the basal ganglia and 
the internal capsule. (Dissection by EL Rees; photograph by Kevin 
Fitzpatrick, London.)
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Fig. 16.8 The organization of general sensory pathways showing 
first-order, second-order and third-order neurones. 
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Cross section of the spinal cord
1- Grey mater
  - Anterior grey column  (right and left)
      Intermedio-lateral grey column
  - Posterior grey column (right and left)
  - Central canal
2- While mater
 Anterior median fissur
  Posterior median sulcus
  Anterior funiculus 
  Posterior funiculus
  Lateral funiculus
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relatively longer and ends inferiorly at the upper border of 
the third lumbar vertebra. The spinal cord in the cervical 
region, where it gives origin to the brachial plexus, and in 
the lower thoracic and lumbar regions, where it gives ori-
gin to the lumbosacral plexus, has fusiform enlargements 
called cervical and lumbar enlargements.

Inferiorly, the spinal cord tapers off into the conus med-
ullaris, from the apex of which a prolongation of the pia 
mater, the filum terminale, descends to be attached to the 
back of the coccyx (Figs. 12.7, 12.11, and 12.15). The cord 
possesses in the midline anteriorly a deep longitudinal fis-
sure, the anterior median fissure, and on the posterior sur-
face a shallow furrow, the posterior median sulcus.

foramen from which they emerge. Considerable overlap of 
skin areas supplied occurs so that section of a single nerve 
causes diminished, but not total, loss of sensation. Each 
posterior ramus divides into a medial and a lateral branch. 
For dermatomes of the back, see Figure 1.25.

Spinal Cord
The spinal cord is a cylindrical, grayish white structure that 
begins above at the foramen magnum, where it is continu-
ous with the medulla oblongata of the brain. It terminates 
inferiorly in the adult at the level of the lower border of the 
first lumbar vertebra (Fig. 12.7). In the young child, it is 
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FIGURE 12.11 A. Lower end of the spinal cord and the cauda equina. B. Section through the thoracic part of the spinal cord 
showing the anterior and posterior roots of the spinal nerves and meninges. C. Transverse section through the spinal cord 
showing the meninges and the position of the cerebrospinal fluid.
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Meninges (singular: meninx)

Layers of meninges
1-Pia mater
2-Arachnoid mater
3-Dura mater


