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the electron beam is moved across the surface of the specimen, and 
reflected electrons generate a surface-topography image captured on 
a television screen.  

  General Functions of Human Body Cells 
 Besides differing in size, cells also vary in shape, which may be 
flat, cylindrical, oval, or quite irregular. Often, cells’ functions are 
reflected in either their size or their shape. Among the general func-
tions of cells are the following: 

■  Covering . Epithelial cells form a sheet to cover surfaces. For 
example, skin cells cover the external body surface.  

■    Lining . Epithelial cells line the internal surfaces of our 
organs, such as the small intestine.  

■    Storage . Some body cells, such as hepatocytes (liver cells) 
and adipocytes (fat cells), store nutrients or energy reserves 
for the body.  

■    Movement . Muscle cells are composed of contractile proteins 
that cause the muscle to shorten (contract), thereby allowing 
movement to occur. Skeletal muscle cells attach to the 
skeleton so that when these cells contract, they move the 
skeleton. In contrast, when the muscle cells in the heart wall 
contract, they are able to pump blood throughout the body.  

■    Connection . Multiple cell types are found in connective 
tissues, which help connect and support other tissues. 
Fibroblast cells produce protein fibers that are found in 
ligaments, the connective tissue that binds bone to bone.  

■    Defense . Many cell types protect the body against pathogens 
or antigens (anything perceived as foreign in the body). 

White blood cells (called leukocytes) are designed to 
recognize foreign material (antigens) and attack them. 
The process of attacking the foreign materials is called an 
immune response.  

■    Communication . Nerve cells (called neurons) transmit 
nerve impulses from one part of the body to another. The 
nerve impulse carries information between neurons within 
the nervous system, sensory information to the brain for 
processing, or motor information to make a muscle contract 
or a gland secrete.  

■    Reproduction . Some cells are designed solely to produce 
new individuals. For example, within the gonads, the sex 
cells (sperm and oocytes) are produced. They are specialized 
cells designed to join together and initiate the formation 
of a new individual. Additionally, within the bone marrow 
are stem cells that continuously produce new blood cells for 
the body.   

   Table 2.1  summarizes the types of cellular functions as they 
relate to cell structure. Now that we have mentioned that cells come 
in a variety of shapes and sizes and have different functions, let us 
examine the structures common to almost all cells.   

8!9     WHAT DID YOU LEARN? 

●1   Describe an advantage of using TEM rather than LM to study 
intracellular structure.  

●2   What are some basic functions of human body cells?       

  Figure 2.2 
Microscopic Techniques for Cellular Studies.   Different techniques are used to investigate cellular anatomy. ( a ) A light microscope (LM) shows 
hairlike structures, termed cilia, that project from the free membrane surfaces of the cells lining the respiratory tract. ( b ) A transmission electron 
microscope (TEM) reveals the ultrastructure of the cilia on the same type of cells. ( c ) A scanning electron microscope (SEM) shows the three-
dimensional image of the cilia-covered surface of the same type of cells.   
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Table 2.1 Selected Common Types of Cells and Their Functions

Functional 
Category

Example Specifi c 
Functions

Functional 
Category

Example Specifi c 
Functions

Covering Epidermal cells in skin Protect outer 
surface of body

Connection 
(attachment)

Collagen (protein) fi bers from 
fi broblasts

Form ligaments 
that attach bone 
to bone

Lining Epithelial cells in small intestine Regulate nutrient 
movement into 
body tissues

Defense Lymphocytes Produce 
antibodies to 
target antigens or 
invading cells

Storage Fat cells

Liver cells

Store lipid 
reserves

Store 
carbohydrate 
nutrients as 
glycogen

Communication Nerve cells Send information 
between regions 
of the brain

Movement Muscle cells of heart

Skeletal muscle cells 

Pump blood

Move skeleton

Reproduction Bone marrow stem cells

Sperm and oocyte cells 

Produce new 
blood cells

Produce new 
individual
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  A Prototypical Cell 
   Key topics in this section: 

■   Characteristics of the plasma membrane, cytoplasm, and 
nucleus  

■   Contents of a prototypical cell      

   The generalized cell in  figure 2.3  isn’t an actual body cell, 
but rather a representation of a cell that combines features of several 
different types of body cells. Almost all mature human cells share 
the same three basic constituents, which can be described in terms 
of the prototypical cell:   

■  Plasma membrane . The plasma membrane, sometimes called 
the cell membrane, forms the outer, limiting barrier separating 
the internal contents of the cell from the external environment.  

■  Cytoplasm . Cytoplasm (sí„tó-plazm;  kytos  = a hollow,  plasma  
= a thing formed) is a general term for all cellular contents 
located between the plasma membrane and the nucleus. The 

three components of the cytoplasm are cytosol (a viscous 
fluid), inclusions (nonfunctional, temporary structures that 
store cellular products), and organelles (tiny structures that 
perform specific cellular functions).  

■  Nucleus . The nucleus (noo„klé-ŭs;  nux  = the kernel or 
inside of a thing) is the cell’s control center. It controls 
protein synthesis (production of new proteins), and in so 
doing, it directs the functional and structural characteristics 
of the cell.   

  The next three sections of this chapter describe the contents 
and specific functions of the plasma membrane, the cytoplasm, and 
the nucleus. As you read these descriptions, it may help to refer to 
 table 2.2 , which summarizes this information.   

   8!9  WHAT DID YOU LEARN? 

   ●3   Briefly describe the three main constituents of a cell.      

  Figure 2.3 
The Structure of a Cell.   Most body 
cells are composed of similar structures. 
This prototypical cell illustrates most of the 
common structures found in mature human 
cells. However, no cell looks exactly like 
this or has all of these features. Contained 
within the cell are numerous functional 
structures called organelles, many of which 
are membrane-bound.   
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