
Figure 8 
Brainstorm 

For thousands of years, scientists have stud-
ied the brain and investigated ways to treat 
neurological diseases. 

The Interactive Timeline 

300 B.C. The first known 
human dissection is performed. 

 

1818 Mary 
Wollstonecraft Shelley 
publishes Frankenstein 

as scientists begin to 
explore the connection 
between electricity and 
the nervous system. 

1848 An iron rod pierces 
railroad worker Phineas 
Gage's frontal lobe. He sur-
vives, but his personality 
changes from quiet and 
hard-working to restless 
and aggressive. 

2000 B.C. Ancient surgeons 
use bronze tools to drill holes 
in the skull. 
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Reading Preview 

Essential Questions 

1 How can the major divisions of the 
nervous system be illustrated? 

1 What are the similarities and 
differences between the somatic 
nervous system and the autonomic 
nervous system? 

Review Vocabulary 

sensory: conveying nerve impulses 
from the sense organs to the nerve 
centers 

New Vocabulary 

central nervous system 
peripheral nervous system 
cerebrum 
medulla oblongata 
pons 

hypothalamus 
somatic nervous system 
autonomic nervous system 
sympathetic nervous system 
parasympathetic nervous system 

mg ....,e -- os 

Organization of the 
Nervous System 

iii, - 1,11~ IM The central nervous system and the peripheral nervous 

system are the two major divisions of the nervous system. 

Real-World Reading Link Imagine that you are taking a test. When you look 

at the first question, you are not sure how to answer it. You picture your notes. 

Your memory clicks and you answer the question. How does this happen? 

The Central Nervous System 
The nervous system consists of two major divisions. The interneurons 
of the brain and the spinal cord make up the central nervous system 
(CNS). The peripheral nervous system (PNS) consists of the sensory 
neurons and motor neurons that carry information to and from 
the CNS. 

The function of the CNS is the coordination of all the body's activi-
ties. It relays messages, processes information, and analyzes responses. 
When sensory neurons carry information about the environment to the 
spinal cord, interneurons might respond via a reflex arc, or they might 
relay this information to the brain. Some brain interneurons send a 
message by way of the spinal cord to motor neurons, and the body 
responds. Other neurons in the brain might store the information. 

0( Reading Check Describe the function of the central nervous system. 
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1901 Auguste D. 
age 51, has the first 
diagnosed case of 
Alzheimer's disease. 

4 1981 Fluoxetine, the 
first antidepressant 
drug, is released. 4 2005 Researchers create  

functioning brain cells from 
adult stem cells in mice. 
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Cerebrum 

Cerebellum 
The brain Over 100 billion neurons are found in the brain. Because 
the brain maintains homeostasis and is involved with almost all of the 
body's activities, it is sometimes called the control center of the body. 
Refer to Figure 8 to learn about important events that have led to 
understanding of the functions of the brain. 

Refer to Figure 9. The cerebrum (suh REE brum) is the largest part of 
the brain and is divided into two halves called hemispheres. The two hemi-
spheres are not independent of each other; they are .connected by a bundle 
of nerves. The cerebrum carries out thought processes involved with learn-
ing, memory, language, speech, voluntary body movements, and sensory 
perception. Most of these higher thought processes occur near the surface 
of the brain. The folds and grooves on the surface of the cerebrum, as . 
shown in Figure 9, increase the surface area and allow more complicated 
thought processes. 

Spinals 
cord 

Figure 9 
Left: A photograph of a human brain shows 
distinct sections. 
Right: The major sections of the brain are the 

cerebrum, the cerebellum, and the brain stem. 

1  1885 Knee-jerk response 
becomes one of the principle 

elements of a neurological 
exam after the absence of 
a knee-jerk response is 
described in syphilis patients. 

     

1963 The theory 
of action potential, 

which explains the 
chemical processes of 
sending messages in 
the body, is described. 

d 2009 Noninvasive brain surgery 
using ultrasound is successfully 
performed on nine people. 
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EEG Technologist EEG technolo-
gists operate electroencephalographs, 
instruments that record the brain's 
activity (brain waves). Hospitals and 
community colleges offer training for 
people who want to be eligible to 
work in hospitals and clinics. 

Based on Real Data* 

Is there a correlation between head size, level 
of education, and the risk of developing 
dementia? In a ten-year study, 294 Catholic 
nuns were assessed annually for severe loss 
of mental function, or dementia. Data were 
recorded for each participant regarding head 
circumference—a measure of brain size—and 
level of education completed. 

Data and Observations 

The graph shows the overall results of the study. 

Think Critically 

1. Analyze how the risk of dementia is corre-
lated with brain size and level of education. 

2. Explain how the difference in education 
level and risk of dementia can be explained. 

3. Infer why the researchers chose a group of 
nuns as their study group. 
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Data obtained from: Mortimer, James A., et al. 2003. Head circumference, education 
and risk of dementia: findings from the nun study. Journal of Clinical & Experimental 
Neuropsychology 25: 671-679. 

The cerebellum controls balance, posture, and coordination, and is 
located at the back of the brain. The cerebellum is responsible for the 
smooth and coordinated movement of skeletal muscles and is also 
involved with motor skills, such as playing the piano or riding a bike. 

The brain stem connects the brain to the spinal cord and is made 
up of two regions called the medulla oblongata and the pons. The 
medulla oblongata relays signals between the brain and the spinal 
cord. It also helps control breathing rate, heart rate, and blood pressure. 
The pons relays signals between the cerebrum and the cerebellum. 
The pons also helps control the rate of breathing. Have you ever felt a 
gagging sensation when your doctor put a tongue depressor in your 
mouth? The medulla oblongata contains the interneurons responsible 
for the swallowing, gagging, vomiting, coughing, and sneezing reflexes, 

Located between the brain stem and the cerebrum, the hypothala-
mus is essential for maintaining homeostasis. The hypothalamus 
(hi poh THA luh mus) regulates body temperature, thirst, appetite, 
and water balance. It also partially regulates blood pressure, sleep, 
aggression, fear, and sexual behavior. It is about the size of a fingernail 
and performs more functions than any other brain region of compara-
ble size. 

The spinal cord The spinal cord is a nerve column that extends 
from the brain to the lower back. It is protected by the vertebrae. 
Spinal nerves extend from the spinal cord to parts of the body and 
connect them to the central nervous system. Reflexes are processed 
in the spinal cord. 

Reading Check Review the functions of the CNS. 
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