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Introduction: -  

 The parts are – 

• Cerebrum or forebrain 

• Midbrain 

• Pons varolii      the brain stem. 

• Medulla oblongata 

• Cerebellum or hindbrain  

Embryological development: - 

  The brain and spinal cord develop from 

ectoderm arranged in a tubular structure called the 

neural tube. 
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Formation neural tube: -      

         

   Notochord       Ectoderm   

           Mesoderm  

  Endoderm       

 (A) Embryonic disc before formation of neural plate 

           

  Neural plate   Neural crest    

         

         

  

  (B)  Neural plate formed by thickening of ectoderm.  
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  Neural crest   Neural groove    

      Intra – embryonic column 

          

Intra – embryonic mesoderm   Notochord    

(C) Neural plate is converted to a groove.    

  Neural crest   Neural tube    

         

         

       

    
Intra – embryonic column    Notochord  Somite    
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  Before the neural tube has completely closed, it 

is divisible into an enlarged cranial part and a 

caudal tubular part. The enlarged cranial part 

forms the brain. The caudal tubular part forms the 

spinal cord. The anterior part of the neutral tube 

expands, and constrictions appear that create three 

regions, called – 

• Primary brain vesicles : prosencephalon 

(forebrain), 

• Mesencephalon ( Midbrain ), 

• Rhombencephalon (Hind brain). 
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    Neural Tube     

         

          

         

Prosencephalon  Mesencephalon Rhombencephalon   

         

          

Telencephalon Diencephalon  Metencephalon Myelencephalon  

         

         

Cerebrum Lateral   Medulla  Lower part of the 

      ventricles              Oblongata 4th ventricle  

         

         

Thalamus Hypothalamus Epithalamus  Pons cerebellum upper part of the 
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Brain cells: - 

 

1) Astrocytes: - 

 

  These cells form the main supporting tissue of 

the central nervous system. They are star – shaped 

with fine branching and they lie in a muco – 

polysaccharide ground substance. At the free ends 

of some of the processes there are small swellings 

called foot processes. 
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Astrocyte 

Process of astrocyte 

Blood vessel 
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2) Oligodendrocytes: - 

 These cells are smaller than astrocytes and are 

found:  

• In clusters round the neuron cell walls in grey 

matter. 

• Adjacent to, and along the length of, myelinated 

nerve fibers. 

  The olingodendrocytes form and maintain 

myelin, having the same functions as Schwann cell 

in peripheral nerves. 
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Neuron 

Oligodendrocyte 
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3) Microglia 

   

  These cells are derived form monocytes that 

migrate from the blood into the nervous system 

before birth. They are found mainly in the area of 

blood vessels. They enlarge and become phagocytic 

in areas of inflammation and cell destruction.  
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Microbes, cellular 

debris 

Microglial cell 
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4) Ependymal cells: - Epithelial cells arranges in a single 

layer, range in shape from columnar. 

Cillia 

Ependymal cell 

30/04/2015 www.drjayeshpatidar.blogspot.com 13 



Peripheral nervous system cells are –  

1) Schwann cells: - Flattened cells that encircle PNS axons. 

Schwann cell 

Neuron 
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2) Satellite cells: - Flattened cells arranged around the cell 

bodies of neurons in ganglia.  

Satellite cell 

Neuron cell body 

in a ganglion 
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Membranes covering the brain and spinal cord (the 

meninges) 

  The brain and spinal cord are completely 

surrounded by three membranes, the meninges, 

lying between the skull and the brain and between 

the vertebrae and the spinal cord. Named from with 

out inwards they are. 

• Dura mater  

• Arachnoid mater 

• Pia mater. 
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• Cerebrospinal fluid: - 

   

  Cerebrospinal fluid (CSF) is a watery liquid 

similar in composition to blood plasma. It is formed 

in the choroid plexuses and circulates through the 

ventricles into the subarachnoid space, where it is 

returned to the dural venous sinuses by the 

arachnoid villi. The  prime purpose  of  the  CSF  is  

to  support  and  cushion  the  brain  and  help  

nourish  it.  

30/04/2015 www.drjayeshpatidar.blogspot.com 19 



Major Parts of the Brain: -  

The adult brain consists of four major parts: 

    Brain  

 

 

Brainstem      Cerebellum         Diencephalon         Cerebrum  

 

 

Medulla oblongata  pons midbrain Thalamus Hypothalamus Epithalamus 

 

 

  The brain stem is continuous with the spinal 

cord. The cerebrum is the largest part of the brain. 
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The Cerebrum:-  

  The cerebrum is the “seat of intelligence.” It 

provides us with the ability to read, write, and speak; 

to make calculations and compose music; and to 

remember the past, plan for the future, and imagine 

things that have never existed before. 

  The right and left halves of the cerebrum, called 

cerebral hemispheres, are separated by the falx 

cerebri. 
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Lobes of the cerebrum 

  Each cerebral hemisphere can be further 

subdivided into four lobes. 

– Frontal lobe 

– Temporal lobe 

– Parietal lobe. 

– Occipital lobe. 

The lobes are named after the bones that over them. 
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Cerebral white matter:- 

  It consists of myelinated and unmyelinated axons in 

three types of tracts. 

• Association tracts: - Contain axons that conduct nerve 

impulses between gyri in the same hemisphere. 

• Commissural tract: - Contain axons that conduct nerve 

impulses from gyri in one cerebral hemisphere. Three 

important groups of commissural tracts are the corpus 

callosum (the largest fiber bundle in the brain, containing 

about 300 million fibers) anterior commisure, and 

posterior commissure. 

• Projection tracts: - It contains axons that conduct nerve 

impulses. An example is the internal capsule, a thick band 

of white matter that contains both ascending and 

descending axons. 
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Basal ganglia: - 

• Deep within each cerebral hemisphere are three 

nuclei (masses of gray matter) that are collectively 

termed the basal ganglia. 

•  The “ganglion” usually means a collection of 

neuronal cell bodies outside the CNS. 

• Two of the basal ganglia are side – by – side, just 

lateral to the thalamus. 

• The globus pallidus is closer to the thalamus, and 

the putamen is closer to the, cerebral cortex. 
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• Both the globus pallidus and putamen are referred to as the 

lentiform nucleus. 

• The third basal ganglion is the caudate nucleus, which has a 

large “head” connected to a smaller “tail” by a long comma 

– shaped “body”. 

• Together, the lentiform and caudate nuclei are known as the 

corpus striatum. 

  The term corpus striatum refers to the striated (striped) 

appearance of the internal capsule as it passes among the 

basal ganglia. Nearby structures that are functionally linked 

to the basal ganglia are the substantia nigra of the midbrain 

and the substantia nigra terminate in the caudate nucleus 

and putamen. The subthalamic nuclei interconnect with the 

globus pallidus.  
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The limbic system: -  

   

  Encircling the upper part of the brain stem and 

the corpus callosum is a ring of structures on the 

inner border of the cerebrum and floor of the 

diencephalon that constitutes the limbic system.  
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The Diencephalon: - 

 

  The diencephalon extends from the brain stem to 

the cerebrum and surrounds the third ventricle; it 

includes the thalamus, hypo – thalamus, and 

epithalamus. 

Thalamus:-  

  The thalamus which measures about 3cm (1.2 

inch) in length and makes up 80 % of the 

diencephalons consists of paired oval masses of gray 

matter organized in to nuclei with interspersed tracts 

of white matter.  
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Hypothalamus: -  

  The hypothalamus is a small part of the 

diencephalons located interior to the thalamus. It 

composed of a dozen or so nuclei in four major 

regions: 

Epithalamus – 

  The epithalamus a small region superior and 

posterior to the thalamus, consists of the pineal 

gland and habenular nuclei. 

Circumventricular organs: - 

  Parts of the diencephalon.  
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The cerebellum: -  

  The cerebellum, second only to the cerebrum in 

size, occupies the inferior and posterior aspects of 

the cranial cavity. 

The brain stem : -  

  The brain stem is the part of the brain between 

the spinal cord and the diencephalons; it consists of 

the - 

–Medulla oblongata 

–Pons, and 

–Mid brain. 
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1) Medulla oblongata: - 

   The medulla oblongata or more simply the 

medulla is continuous with the superior part of the 

brain stem. 

2) Pons: -  

  The pons lies directly superior to the medulla 

and anterior to the cerebellum and is about 2.5 cm 

(1 inch) long. 

3) Midbrain: -  

  The midbrain or mesencephalon extends from 

the pons to the diencephalons and is about 2.5cm 

(1 inch) long. 
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Reticular Formation: - 

   

  Much of the brain stem consists of small clusters 

of neuronal cell bodies (gray matter) interspersed 

among small bundles of myelinated axons (white 

matter). 
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Summary: - 

 

  The human brain constitutes about one – fiftieth 

of the body weight and lies with in the cranial 

cavity. The parts are Cerebrum or forebrain, 

Midbrain, Pons varolii, Medulla oblongata, 

Cerebellum or hindbrain. Midbrain, Pons varolii and 

medulla oblongata commonly called brain stem. 
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