
Mrs. Lee 
 
Biology 
 
3rd week 2nd semester 
 
This week we will be studying the first part of Human Biology: Control and Development. 
Organization of the Human Body, Homeostasis and The Brain.  Please read the section and 
then do the questions at the end of the section.  Please submit all work to 
mlee@floydbroncos.com or 575-562-0154.  
 

19.1 Organization of the Human Body 

Learning Objective 

Describe tissues, organs, and organ systems, and give examples of each. 

You look at the traffic light and step off the curb. As you cross the street, you consider 
whether you want tacos or a sandwich for lunch. You breathe in, bringing oxygen into 
your body, and then breathe out, removing carbon dioxide. Blood, pumped by your 
heart, moves through your blood vessels. At the same time, immune cells crowd around 
a small cut on your finger, eating up invading bacteria. At any moment, your body is 
involved in a huge number of different activities. To do their jobs, the cells in your body 
are organized into tissues, organs, and organ systems. 

A tissue is a group of similar cells that performs a certain function. There are four main 
types of tissue in the body. Epithelial tissue consists of sheets of tightly packed cells 
that cover the internal and external surfaces of the body. Skin is an example of epithelial 
tissue. Connective tissue consists of cells scattered within an external matrix. Bone, 
cartilage, and blood are all connective tissues. Muscle tissue is made up of cells that 
are able to contract, or shorten. Three types of muscle tissue are found in the body. 
Skeletal muscle is responsible for voluntary movements. Smooth muscle functions in 
the internal organs of the digestive system as well as in certain blood vessels. Cardiac 
muscle produces the heartbeat. Nervous tissue transmits information from one place in 
the body to another. Nervous tissue is found in the brain, spinal cord, and nerves. 

Multiple tissues combine to make an organ, a structure in the body that has a specific 
function. The heart, stomach, and brain are examples of organs. Each of these organs 
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is made up of multiple tissues. For example, the heart (1) is surrounded by epithelial 
tissue on the outside and lined with it on the inside; (2) contains blood vessels carrying 
blood, a connective tissue; (3) has walls made up largely of cardiac muscle; and (4) 
contains nerves, made of nervous tissue, that help to control its activity. 

An organ system is a set of organs that work together to perform a particular bodily 
function. For example, the circulatory system moves nutrients, gases, and wastes 
throughout the body. The human body has ten major organ systems: nervous, sensory, 
endocrine, reproductive, muscular and skeletal, circulatory, respiratory, digestive, 
excretory, and immune. In the next two chapters, we’ll look at what these organ systems 
do. 

19.2 Homeostasis 

Learning Objective 

Use examples to describe homeostasis. 

Whether you are swimming in icy waters or hiking through scorching heat, your body 
temperature stays close to 37°C (98.6°F). This consistency in body temperature is an 
example of homeostasis, the maintenance of a relatively stable internal environment. 
Homeostasis is a characteristic of all living organisms, and a huge amount of the body’s 
activity goes toward maintaining it. 

As just one example, your cells need a certain amount of oxygen to function. Your lungs 
and heart maintain a normal level of activity to supply this oxygen. If your activity level 
increases—say, because you run to catch a bus—your cells use up more oxygen. What 
happens? Your body responds by breathing harder to take in more oxygen and by 
increasing your heart rate to move that oxygen to your cells. Once your activity level 
returns to normal and your oxygen use decreases, your breathing and heart rate slow 
again. 

To go back to body temperature, when it’s cold outside, you feel cold and pile on more 
clothes, or wrap your arms around your body to reduce heat loss. In addition, less blood 
is sent to your limbs and extremities, which lose heat faster than the core of your body. 
(This explains why your fingers and toes often feel most cold when you’re cold.) You 
may also shiver to generate heat (Figure 19.2). On the other hand, when it’s hot 
outside, you take off your clothes, look for shade, and sweat to cool off. Also, more 
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blood goes to the extremities and to the face, which are good at shedding heat. (This 
explains why your face turns red when you’re hot.) 

Controlling body temperature is an example of feedback regulation. In feedback 
regulation, changes in one variable affect a second variable, and changes in the second 
variable in turn affect the first variable. We say the variables are related in a feedback 
loop. In this example, changes in body temperature trigger specific responses that in 
turn affect body temperature. Homeostasis is often maintained by a type of feedback 
regulation called negative feedback. In negative feedback, a stimulus causes a 
response that counters the stimulus. So, if body temperature decreases, the response 
will cause body temperature to increase back to normal. On the other hand, if body 
temperature increases, the response will cause body temperature to decrease back to 
normal. 

Unifying Concept 
Feedback Loop 

Oxygen supply and body temperature are only two of the many variables the body 
carefully regulates. The amount of water in the body, the concentration of nutrients and 
waste products in the blood, the concentrations of important ions inside and outside 
cells, and blood pH—these and many other variables are carefully regulated as part of 
maintaining homeostasis. 

19.3 The Brain 
Learning Objective 

Describe the structure and function of the brain. 



Your brain makes you who you are. All of your thoughts, feelings, and desires come 
from your brain. Your brain also controls all of your activities—both conscious ones 
such as choosing a shirt or kicking a soccer ball and unconscious ones such as 
breathing, blood circulation, and digestion. Your brain “heads up” your nervous system 
and is made up of five main parts : 

 

The brainstem. Can you imagine how much less you would get done if you had to 
remember to breathe every few seconds? It’s a good thing the brainstem does this for 
you. The brainstem connects the spinal cord to the rest of the brain. It controls many of 
the body’s basic, involuntary activities, such as heartbeat, respiration, and digestion. 
The brainstem also wakes you up every morning, bringing your body from sleep to 
wakefulness. 



2. The cerebellum. The cerebellum controls balance, posture, coordination, 
and fine movements. It also controls all the motions you perform “without 
thinking.” Consider bicycle riding. When you first learn how to ride a bike, 
you think very carefully about what your arms and legs are doing, and 
your motion is very awkward. With enough practice, though, you can ride 
a bike easily—“without thinking.” When you do something “without 
thinking,” it means the cerebellum has taken over. 

3. The cerebrum. The cerebrum is the largest part of the brain. It contains 
more than 10 billion neurons! The cerebrum is responsible for high-level 
functions such as reasoning, problem solving, language, and creativity. 
Your personality also resides in your cerebrum. The cerebrum collects 
information from the senses and controls all the conscious, voluntary 
activities of the body. The cerebrum has a right hemisphere (right side) 
and a left hemisphere (left side). The right hemisphere controls the left 
side of the body, and vice versa. This means that when you move your 
right hand, it’s actually the left hemisphere of your cerebrum that controls 
that action. 
Most of the information processing that occurs in the cerebrum takes 
place in the cerebral cortex, the thin layer that covers the surface of the 
cerebrum. “Wrinkles” in the cerebral cortex give the brain its familiar 
convoluted appearance and increase the surface area available for 
information processing. Each cerebral hemisphere consists of four lobes 
that are responsible for different activities. The frontal lobes deal with 
reasoning, voluntary movements, and speech. The parietal lobes take in 
sensory information about temperature, touch, taste, and pain. The 
occipital lobes process what you see—that is, visual information. The 
temporal lobes deal with sound and help you comprehend language. 
The control of certain cognitive functions is dominated by either the right 
or left cerebral hemisphere. The left hemisphere is more adept at math, 
reasoning, language, and detail-oriented activities. The right hemisphere 
is more adept at spatial relationships, emotional processing, and music. 
This distinction has led to the popular conception of “left-brained” people 
who are organized, analytical, and attentive to detail and “right-brained” 
people who are intuitive, flexible, and creative. 

4. The thalamus. The thalamus receives information from many different 
parts of the brain. It sorts and filters this information and then passes it 
on to the cerebrum. 

5. The hypothalamus. The hypothalamus is responsible for emotions such 
as pleasure and rage. It also controls bodily drives such as hunger, 
thirst, and sex drive and regulates body temperature and blood pressure. 



Another function of the hypothalamus is to control your body’s internal 
clock, which tells you when it is day and when it is night. The 
hypothalamus performs some of its activities using molecules called 
hormones, which we will discuss later in this chapter. 

Technology 

Mapping the Brain in Action: Functional 
MRIs 
Traditional lie-detector tests are not always dependable. They rely on things like pulse, 
blood pressure, breathing rate, and skin conductance (sweating) to give away the guilty. 
Someone who is nervous but telling the truth may fail, and a liar who stays calm may 
pass. But liars may find a new technique harder to fool. Functional magnetic resonance 
imaging (fMRI) reveals which parts of the brain are activated during different types of 
activity—and it shows that the brains of liars are doing different things from those of 
truth tellers. 

How does fMRI work? fMRI builds on the earlier technology of magnetic resonance 
imaging (MRI). MRI makes use of the fact that every hydrogen atom in the body—and 
there are two in every water molecule—is a tiny magnet. (This is because every 
accelerating charged particle, including the spinning proton in the nucleus of a hydrogen 
atom, produces a magnetic field.) When living tissue is placed in the field of a strong 
magnet, all the hydrogen atoms line up the same way a compass lines up with Earth’s 
magnetic field. A radio wave is then used to “bump” the atoms, knocking them slightly 
out of line. As the atoms bounce back to their natural alignment within the magnetic 
field, they release a small amount of energy that can be detected and recorded. 
Because body tissues vary in water concentration, different tissues release different 
amounts of energy, allowing a very detailed image to be constructed. Like MRI, fMRI 
constructs images based on different concentrations of water molecules in different 
parts of the body. With fMRI, however, the focus is on blood. Like other cells, neurons in 
the brain use more energy when they’re active, and so they require more oxygen. In 
order to accommodate this need, blood flow to active areas of the brain is increased. 
This increased flow can be detected and converted into an image of active brain areas. 



So, what happens in the brain when people lie? In one study, volunteers were given a 
playing card—the five of clubs—and a $20 bill. They were told they could keep the 
money if they managed to fool the computer into thinking they had a different card. fMRI 
maps were made of the brain while volunteers lied by denying they had the five of clubs 
and while they told the truth by denying they had other cards. The maps were then 
compared. Lying caused increased activity in several areas of the brain, including those 
responsible for attention, inhibiting actions, and monitoring errors. This suggests that 
lying requires the inhibition of a natural tendency to tell the truth as well as increased 
effort and attention. It is interesting that telling the truth did not increase activity in any 
part of the brain. Lying appears, overall, to be much harder work than telling the truth. 

19.3 The Brain 

6. What are some of the functions of the brainstem? 
7. Which part of the brain is responsible for balance and posture? 
8. Why can damage to one side of the cerebrum affect the functioning of 

the opposite side of the body? 
9. Describe the functions of each of the four lobes of the cerebrum. 

 


