
HUMAN BRAIN 

The brain is an amazing three-pound organ that controls all functions of the body, interprets 

information from the outside world, and embodies the essence of the mind and soul. 

Intelligence, creativity, emotion, and memory are a few of the many things governed by the 

brain. Protected within the skull, the brain is composed of the cerebrum, cerebellum, and 

brainstem.  

The brain receives information through our five senses: sight, smell, touch, taste, and hearing 

- often many at one time. It assembles the messages in a way that has meaning for us, and can 

store that information in our memory. The brain controls our thoughts, memory and speech, 

movement of the arms and legs, and the function of many organs within our body.  

The central nervous system (CNS) is composed of the brain and spinal cord. The peripheral 

nervous system (PNS) is composed of spinal nerves that branch from the spinal cord and cranial 

nerves that branch from the brain. 

The brain structure is composed of three main parts: the forebrain, midbrain and hindbrain, 

each with multiple parts. 

 

Forebrain 

The Cerebrum: Also known as the cerebral cortex, the cerebrum is the largest part of the human 

brain, and it is associated with higher brain function such as thought and action. Nerve cells 

make up the gray surface, which is a little thicker than our thumb. White nerve fibers beneath 

the surface carry signals between nerve cells in other parts of the brain and body. Its wrinkled 

surface increases the surface area, and is a six-layered structure found in mammals, called the 

neocortex. It is divided into four sections, called “lobes”. They are; the frontal lobe, the parietal 

lobe, the occipital lobe and the temporal lobe. The forebrain is the most anterior division of the 

developing vertebrate brain, containing the most complex networks in the central nervous 

system. The forebrain has two major divisions: the diencephalon and the telencephalon. The 

diencephalon is lower, containing the thalamus and hypothalamus (which together form the 

limbic system); the telencephalon is on top of the diencephalon and contains the cerebrum, the 

home of the highest-level cognitive processing in the brain. It is the large and complicated 

forebrain that distinguishes the human brain from other vertebrate brains. 

 

Functions Of The Lobes: 



Frontal Lobe – The frontal lobe lies just beneath our forehead and is associated with our 

brain’s ability to reason, organize, plan, speak, move, make facial expressions, serial task, 

problem solve, control inhibition, spontaneity, initiate and self-regulate behaviors, pay 

attention, remember and control emotions. 

Parietal Lobe – The parietal lobe is located at the upper rear of our brain, and controls our 

complex behaviors, including senses such as vision, touch, body awareness and spatial 

orientation. It plays important roles in integrating sensory information from various parts of 

our body, knowledge of numbers and their relations, and in the manipulation of objects. 

Portions are involved with our visuospatial processing, language comprehension, the ability to 

construct, body positioning and movement, neglect/inattention, left-right differentiation and 

self-awareness/insight. 

Occipital Lobe – The occipital lobe is located at the back of our brain, and is associated with 

our visual processing, such as visual recognition, visual attention, spatial analysis (moving in 

a 3-D world) and visual perception of body language; such as postures, expressions and 

gestures. 

Temporal Lobe – The temporal lobe is located near our ears, and is associated with processing 

our perception and recognition of auditory stimuli (including our ability to focus on one sound 

among many, like listening to one voice among many at a party), comprehending spoken 

language, verbal memory, visual memory and language production (including fluency and 

word-finding), general knowledge and autobiographical memories. 

Limbic System – the limbic system is often referred to as our “emotional brain”, or ‘childish 

brain’. It is found buried within the cerebrum and contains the thalamus, hypothalamus, 

amygdala and hippocampus. 

A deep furrow divides the cerebrum into two halves, known as the left and right hemispheres. 

And, while the two hemispheres look almost symmetrical, each side seems to function 

differently. The right hemisphere is considered our creative side, and the left hemisphere is 

considered our logical side. A bundle of axons, called the corpus callosum, connects the two 

hemispheres. 



 

The brain consists of two types of tissues: Grey matter and White matter. 

Grey matter mainly consists of various types of cells, which make up the bulk of the brain. 

White matter is primarily composed of axons, which connect various grey matter areas of the 

brain with each other. 

The exterior portion of the cerebrum is called the cortex or the cerebral mantle. The cortex is 

extremely convoluted, due to which, it has a large surface area.  The cerebrum also includes: 

Sensory areas: To receive the messages. 

Association areas: These areas integrate the incoming sensory information. It also forms a 

connection between sensory and motor areas. 

Motor areas: This area is responsible for the action of the voluntary muscles. 

The Basal Ganglia 

The basal ganglia is a group of nuclei lying deep in the subcortical white matter of the frontal 
lobes that organizes motor behaviour. The caudate, putamen, and globus pallidus are major 

components of the basal ganglia. The basal ganglia appear to serve as a gating mechanism for 
physical movements, inhibiting potential movements until they are fully appropriate for the 

circumstances in which they are to be executed. The basal ganglia is also involved with: 

• rule-based habit learning (e.g., initiating, stopping, monitoring, temporal sequencing, 

and maintaining the appropriate movement); 

• inhibiting undesired movements and permitting desired ones; 

• choosing from potential actions; 
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• motor planning; 

• sequencing; 

• predictive control; 

• working memory; 

• attention. 

The diencephalon 

The diencephalon is the region of the embryonic vertebrate neural tube that gives rise to 

posterior forebrain structures. In adults, the diencephalon appears at the upper end of the brain 
stem, situated between the cerebrum and the brain stem. It is home to the limbic system, which 

is considered the seat of emotion in the human brain. The diencephalon is made up of four 

distinct components: the thalamus, the subthalamus, the hypothalamus, and the epithalamus.  

Thalamus 

The thalamus is part of the limbic system. It consists of two lobes of grey matter along the 

bottom of the cerebral cortex. Because nearly all sensory information passes through the 
thalamus it is considered the sensory “way station” of the brain, passing information on to the 

cerebral cortex (which is in the forebrain). Lesions of, or stimulation to, the thalamus are 

associated with changes in emotional reactivity. However, the importance of this structure on 
the regulation of emotional behavior is not due to the activity of the thalamus itself, but to the 

connections between the thalamus and other limbic-system structures. The primary role of the 

thalamus is to relay sensory information from other parts of the brain to the cerebral cortex 

Hypothalamus 

The hypothalamus is a small part of the brain located just below the thalamus. Lesions of the 

hypothalamus interfere with motivated behaviours like sexuality, combativeness, and hunger. 
The hypothalamus also plays a role in emotion: parts of the hypothalamus seem to be involved 

in pleasure and rage, while the central part is linked to aversion, displeasure, and a tendency 
towards uncontrollable and loud laughing. When external stimuli are presented (for example, 

a dangerous stimuli), the hypothalamus sends signals to other limbic areas to trigger feeling 

states in response to the stimuli (in this case, fear). The primary role of the hypothalamus is to 
regulate various functions of the pituitary gland and endocrine activity, as well as somatic 

functions e.g.body temperature, sleep, appetite. 

Epithalamus 

The epithalamus serves as a connection between the limbic system and other parts of the 

brain. The limbic system is a part of the brain that’s involved with emotion, long-term 

memory, and behaviour. 

Amygdala – the primary role of the amygdala is to be a critical processor for the senses. 

Connected to the hippocampus, it plays a role in emotionally laden memories and contains a 

huge number of opiate receptor sites that are implicated in rage, fear and sexual feelings. The 

amygdala is a small almond-shaped structure; there is one located in each of the left and right 

temporal lobes. Known as the emotional center of the brain, the amygdala is involved in 



evaluating the emotional valence of situations (e.g., happy, sad, scary). It helps the brain 

recognize potential threats and helps prepare the body for fight-or-flight reactions by increasing 

heart and breathing rate. The amygdala is also responsible for learning on the basis of reward 

or punishment. 

Due to its close proximity to the hippocampus, the amygdala is involved in the modulation of 

memory consolidation, particularly emotionally-laden memories. Emotional arousal following 

a learning event influences the strength of the subsequent memory of that event, so that greater 
emotional arousal following a learning event enhances a person’s retention of that memory. In 

fact, experiments have shown that administering stress hormones to individuals immediately 

after they learn something enhances their retention when they are tested two weeks later. 

The Hippocampus 

The hippocampus is found deep in the temporal lobe, and is shaped like a seahorse. It consists 

of two horns curving back from the amygdala. Psychologists and neuroscientists dispute the 
precise role of the hippocampus, but generally agree that it plays an essential role in the 

formation of new memories about past experiences. Some researchers consider the 
hippocampus to be responsible for general declarative memory (memories that can be explicitly 

verbalized, such as memory of facts and episodic memory). The primary role of the 

hippocampus is memory forming, organizing and storing information. It is particularly 
important in forming new memories, and connecting emotions and senses, such as smell and 

sound, to memories. Damage to the hippocampus usually results in profound difficulties in 
forming new memories (anterograde amnesia), and may also affect access to memories formed 

prior to the damage (retrograde amnesia). Although the retrograde effect normally extends 

some years prior to the brain damage, in some cases older memories remain intact; this leads 

to the idea that over time the hippocampus becomes less important in the storage of memory.  

 

Midbrain 

 

The midbrain is located below the cerebral cortex, and above the hindbrain placing it near the 

center of the brain. It is comprised of the tectum, tegmentum, cerebral aqueduct, cerebral 



peduncles and several nuclei and fasciculi. The primary role of the midbrain is to act as a sort 

of relay station for our visual and auditory systems. Portions of the midbrain called the red 

nucleus and the substantia nigra are involved in the control of body movement, and contain a 

large number of dopamine-producing neurons. The degeneration of neurons in the substantia 

nigra is associated with Parkinson’s disease. The midbrain is the smallest region of the brain, 

and is located most centrally within the cranial cavity. Located towards the base of your brain 

is a small but important region called the midbrain (derived from the developmental 

mesencephalon), which serves as a vital connection point between the other major regions of 

the brain - the forebrain and the hindbrain. The midbrain is the topmost part of the brainstem, 

the connection central between the brain and the spinal cord. There are three main parts of the 

midbrain - the colliculi, the tegmentum, and the cerebral peduncles. Of the 12 cranial nerves, 

two thread directly from the midbrain - the oculomotor and trochlear nerves, responsible for 

eye and eyelid movement. 

Colliculi 

At the top of the midbrain are the colliculi, which derives its name from the Latin word for 
‘hill. It contains two pairs of bulging, layered bundles of neurons called the superior and 

inferior colliculi. The superior ones work on preliminary processing of visual signals before 

they are passed on to the occipital lobe at the back of the head. The inferior ones do work on 
auditory signals before those are passed through the thalamus to the main auditory processing 

centre in the cortex. 

Tegmentum 

The tegmentum (Latin for ‘hood’) actually stretches down the length of the brainstem, but a 

portion of it forms a part of the midbrain. It contains two areas named after specific colours: 
the iron-rich red nucleus (which actually looks pink) is involved in the coordination of 

movements; the periaqueductal grey is a dense region of grey matter and is involved in 
suppressing pain. The tegmentum in the midbrain also contains connections that play a role in 

keeping us alert. 

Cerebral peduncles 

The back of the midbrain contains a pair of large nerve fibre bundles that connect the rest of 

the brainstem to the forebrain. These cerebral peduncles are the main highway for signals that 
need to be transported from the cortex to other parts of the central nervous system (CNS), and 

are especially important for body coordination. 

Sandwiched between these bundles and the tegmentum is a layer called the substantia nigra, a 
darkly pigmented cluster of neurons with cells (containing melanin) that make the 

neurotransmitter dopamine; this layer of neurons is an important relay station for nerve signals 
of the CNS systems that coordinate our movements. This area is specifically damaged in 

Parkinson’s Disease. 

Hindbrain 
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The Cerebellum – The cerebellum, or “little brain”, is similar to the cerebrum with its two 

hemispheres and highly folded surface. It is associated with regulation and coordination of 

movement, posture, balance and cardiac, respiratory and vasomotor centers. The cerebellum is 

the second largest part of the brain, located in the posterior portion of the medulla and pons. 

The cerebellum and cerebrum are separated by cerebellar tentorium and transverse fissure. 

Cortex is the outer surface of the cerebellum, and its parallel ridges are called the folia. Apart 

from this, the cerebellum has the cerebellar peduncles, cerebellar nuclei, anterior and posterior 

lobes. The cerebellum consists of two hemispheres, the outer grey cortex and the inner white 

medulla.  It is mainly responsible for coordinating and maintaining the body balance during 

walking, running, riding, swimming, and precision control of the voluntary movements. The 

main functions of the cerebellum include: 

• It senses equilibrium. 

• Transfers information. 

• Coordinates eye movement. 

• It enables precision control of the voluntary body movements. 

• Predicts the future position of the body during a particular movement. 

• Both anterior and posterior lobes are concerned with the skeletal movements.  

• The cerebellum is also essential for making fine adjustments to motor actions. 

• Coordinates and maintains body balance and posture during walking, running, riding, 

swimming. 

Medulla Oblongata 

The medulla oblongata is a small structure present in the lowest region of the brain. It mainly 

controls the body’s autonomic functions such as heartbeat, breathing, and digestion. It plays a 

primary role in connecting the spinal cord, pons and the cerebral cortex. Also, it helps us in 

maintaining our posture and controlling our reflexes. The primary role of the medulla is 

regulating our involuntary life sustaining functions such as breathing, swallowing and heart 

rate. As part of the brain stem, it also helps transfer neural messages to and from the brain and 

spinal cord. It is located at the junction of the spinal cord and brain. 

Pons 

The primary role of the pons is to serve as a bridge between various parts of the nervous system, 

including the cerebellum and cerebrum. Many important nerves that originate in the pons, such 

as the trigeminal nerve, responsible for feeling in the face, as well as controlling the muscles 



that are responsible for biting, chewing, and swallowing. It also contains the abducens nerve, 

which allows us to look from side to side and the vestibularcochlear nerve, which allows to 

hear. As part of the brainstem, a section of the lower pons stimulates and controls the intensity 

of breathing, while a section of the upper pons decreases the depth and frequency of breaths. 

The pons is also associated with the control of sleep cycles, and controls respiration and 

reflexes. It is located above the medulla, below the midbrain, and just in front of the cerebellum.  

The pons is the primary structure of the brain stem present between the midbrain and medulla 

oblongata. It serves as a relay signals between the lower cerebellum, spinal cord, the midbrain, 

cerebrum and other higher parts of the brain. The main functions of the pons include: 

• Controlling sleep cycles. 

• Regulating the magnitude and frequency of the respiration. 

• Transfers information between the cerebellum and motor cortex. 

• Pons is also involved in sensations, such as the sense of taste, hearing and balance. 

Brain Stem – The brain stem is located beneath the limbic system. It is responsible for vital 

life functions such as breathing, heartbeat, and blood pressure. The brain stem is made of the 

midbrain, pons, and medulla. 
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