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As we see from the material presented on evolution, our human brains are the result of millions of years 
of development.  We now know that there are three major regions of the brain: the hindbrain, midbrain, 
and forebrain. In evolutionary terms, the hindbrain is the oldest and the forebrain the youngest.  
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Hindbrain 
 
The hindbrain is connected to the spinal cord and it is the oldest brain region. The structures in the 
hindbrain control heart rate, breathing, arousal, and other basic functions for survival. The three main 
parts of the hindbrain are the medulla, pons, and cerebellum. 
 
The medulla regulates breathing, blood pressure, and heart rate. It also controls some basic reflexes 
such as coughing, swallowing, sneezing, and vomiting. Damage to the medulla can result in death. 
Reflexes are inborn and involuntary behaviors that are elicited by specific stimuli. There are, however, 
ways in which we can affect some of these functions. 
 
For example, when you have a bad cough, your doctor may prescribe a cough syrup with codeine. Too 
much of some drugs, like heroin, repress our breathing functions which is how people overdose on opiate 
drugs like oxycontin. The ingredients in the cough syrup can also decrease the coughing reflex. Also, the 
vomiting reflex can actually be bypassed in cases wherein a person drinks a large amount of alcohol in a 
short period of time. It is a sad reality that many young people have died from alcohol overdose by 
consuming many drinks in a short period of time; this results in the medulla not functioning properly that 
prevents the person from vomiting. 
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The pons means “bridge” and it serves as a bridge between the lower brain regions and the higher 
midbrain and forebrain activity.  For example, information about our body movements and various 
sensations gets relayed from the cortex to the pons to the cerebellum. The cerebellum is termed the, 
“little brain” and it contains more neurons than any other single part of the brain! This structure is 
responsible for body movement, coordination, balance, and fine motor skills like playing the violin or 
typing. 
 

Midbrain 
 
The next of the three major brain regions is the midbrain, which is the smallest of the three. Parts of the 
midbrain are responsible for movement of our eye muscles, processing auditory and visual information, 
and initiating voluntary movement of our bodies.  Interestingly, some people with Parkinson’s disease 
have problems with midbrain functioning due to a loss of dopamine neurons there, as a result, the shake 
uncontrollably. 
 
Often these three structures, the midbrain, medulla, and pons are together called the brain stem. 
Running through the hindbrain and midbrain is a network of nerves referred to as the reticular formation. 
This network of nerves plays an important role in wakefulness. A classic study demonstrated that when a 
sleeping cat had its reticular formation electrically stimulated it immediately awoke; however, when the 
reticular formation was lesioned (cut) the cat fell into a deep coma and did not awake. 
 

Forebrain 
 
The last major part of the brain to evolve is the forebrain, which is the largest part of the human brain, and 
it is comprised of the subcortical structures (including the limbic system) and the cerebrum. The structures 
in this region control cognitive, sensory, and motor function and regulate temperature, reproductive 
functions, eating sleeping, and displaying of emotions. 
 
 
Subcortical Structures 
The thalamus receives input from the eyes, skin, taste buds, and ears and sends sensory information to 
the part of the cerebral cortex that is responsible for that specific kind of sensory stimuli. Thus, this brain 
structure is often called the sensory relay station. Only smell does not have a thalamic relay. 
 
The limbic system  is the next structure in the forebrain and it is comprised of the hypothalamus, pituitary 
gland, hippocampus, amygdala, basil ganglia and cingulated gyrus. Together, these structures are 
important in emotion and motivation.  
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Right below the thalamus is the hypothalamus, which regulates almost all of our motivated behaviors 
such as thirst, hunger, temperature, and sexual behavior. The hypothalamus controls the pituitary gland, 
which is responsible for producing and controlling the hormones our bodies produce. 
 
The hippocampus is wrapped around that thalamus and it plays an important role in learning and 
memory.  As we will see throughout this course, the brain can actually change as a result of our 
experiences and the brain region most capable of such change is the hippocampus. When sensory 
information from the sense organs is relayed to the hippocampus it processes that information and if that 
information is important the hippocampus establishes lasting memories. 
 
Located directly in front of the hippocampus is the amygdala, which plays an important role in determining 
the emotional significance of stimuli, especially stimuli that evoke fear. This structure connects with many 
other areas of the brain including the hypothalamus, hippocampus, thalamus, and the cerebral cortex. 
We know that the amygdala is important for emotions, especially fear. This has been examined in an 
experiment wherein cats had their amygdala electrically stimulated which resulted in them arching their 
backs in an angry-defensive response that suggests anger and aggression also involve the amygdala. 
Other research that demonstrates the role of the amygdala in aggression has found that people who 
experience some diseases, injury, or surgery of the amygdala often lose their aggressive tendencies. 
It is important to note that without the amygdala we would not be able to learn appropriate emotional 
responses, especially to potentially dangerous situations. Remember Lauren’s fear responses to Tickles, 
our snake, in Lesson 1? Our ability to recognize certain emotional responses, such as fear, involves the 
amydgala. So Greg and Susan were able to recognize Lauren’s fear response due to the action of their 
amygdala. Finally, the amydala is also activated during sexual arousal. 
 
The next limbic structure we will discuss is the cingulated gyrus, which is a belt-like structure in the middle 
of the brain. It is important for attention and cognitive control. For example, when we are first trying to 
figure out a difficult problem and preparing to solve it our cingulated gyrus is activated. However, for 
people with schizophrenia, who have a difficult time with focusing their attention, this area of the brain 
malfunctions. Thus, the result is difficulty focusing their attention. 
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Finally, the basal ganglia are a collection of structures that surround the thalamus and control voluntary 
motor control. Diseases such as Huntington’s and Parkinson’s affect the functioning of neurons in this 
region. 
 
The Cerebrum and Cerebral Cortex 
The cerebrum is the uppermost portion of the brain and it is folded into convolutions and divided into two 
large hemispheres. This outer layer is named the cerebral cortex. Interestingly, although the cortex is only 
about 1/10th to 1/5th of an inch thick, it is in this thin area the much of human thought, planning, 
perception, and consciousness takes place. This is the area of the brain that makes us the most human! 
Who we are as a person, all of the amazing things we can do, is due to this part or our brain. 
 

 
 

http://phys-mic-vic-ash.wikispaces.com/F)+Centeral+Nervous+System 
 

Our cerebrum is composed of four large areas called lobes which each carry out distinct functions. Our 
four lobes are: frontal, parietal, occipital, and temporal. These lobes are bilateral which means that they 
are located on both the left and rights sides of the brain. The frontal lobe is in front of the brain and makes 
up about 1/3 of the area of the cerebral cortex. The primary motor cortex  is one important region. It was 
first discovered in the 1860s by a German physiologist who noticed that when he was caring for injured 
soldiers if he touched the surface of a specific side of the brain it caused the soldier’s body to twitch on 
the opposite side! From this and other research we now know that different parts of the cortex are 
responsible for different functions. 
 
Our ability to pay attention and concentrate, solve problems, plan, think abstractly and to control our 
impulses, and be creative and have social awareness are all functions of the frontal lobe. So you can now 
see we say what makes us “most human” is due to important functions controlled by our frontal lobe. 
Because this is the “youngest” part of our brain to evolve it is the last part to fully develop in humans. This 
is why children and teenagers act more impulsively than adults: their frontal lobes are not fully developed. 
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The parietal lobes are important for the sensation and perception of touch. These lobes are comprised of 
the top and rear sections of the brain. Here, the front-most portion of the lobes is termed the 
somatosensory cortex. This is located directly behind the motor cortex and they are called “twins” 
because they govern specific parts of the body that are parallel to and directly next to each other. The 
motor cortex controls movement of various parts of our body, whereas the somatosensory cortex is 
involves tactile and sensory input. It is important to note that the motor and somatosensory cortex in the 
right hemisphere involves the left side of the body and the motor and somatosensory cortex in the left 
hemisphere involves the right side of the body.  
 
Next we have the temporal lobes, which are situated directly below the frontal and parietal lobes and right 
behind the ears. Here is where the auditory cortex lies and it allows us to respond to sound information or 
stimuli. This is where we “hear” our sister’s voice, the train horn, our cat purring, or any other sound. The 
temporal lobes are also involved in memory and emotion. 
 
Finally we have the occipital lobes, which consists of the remainder of the rest of the brain. Here, our 
optic nerve travels from the eye to the thalamus and then to the occipital lobe, or more specifically, to the 
primary visual cortex. This is where our visual information is processed and where we “see” and 
“imagine.” 
 
One small structure that resides deep in the cerebrum is the insula, which is active in the perception of 
bodily sensations, emotional states, empathy, and addictive behaviors. The insula helps us recognize and 
be aware our body is our own--something dogs sometimes forget (when they chase their own tails!)  
 
Cerebral Hemispheres and Split Brain Research 
Let’s finish this section with an interesting discovery made by Roger Sperry who cut the corpus callosum 
of a former prisoner of war who developed epileptic seizures from an injury. Sperry though this would stop 
the seizures because they had become life-threatening to the man. The man’s seizures did indeed stop 
when the cut was made to the nerve bundle. However, the doctors found a very interesting problem: The 
man could not name things that were presented in his left visual field, but he could when it was presented 
to the right visual field. 
 
Quiz: 
Why could the man see and name what was presented to his right visual field and not his left? 
Remember that both speech and language comprehension occurs in the left side of the brain. So, 
information from our right visual field goes to the left occipital cortex and information from the left visual 
field goes to the right occipital cortex. However, the soldier in our example had his corpus callosum cut, 
therefore the information from the left visual field could not transfer to the language centers in the left 
hemisphere.  Here, the soldier could pick up with his left hand the image he saw because the right 
hemisphere (where the image was projected) controls the left side of the body, he could move his hand 
to the correct object when tested. This type of research is known as split-brain research and 
demonstrates that we can know something even if we cannot name it!  
 

	  
	  


