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Cell Structure and Function

2
Purpose of the Exercise

To review the structure and functions of major cellular com-
ponents and to observe examples of human cells. To measure 
and compare the average cell’s metabolic rate in individuals 
of different sizes (weight).

Learning Outcomes

After completing this exercise, you should be able to

1  Name and locate the components of a cell.
2  Differentiate the functions of cellular components.
3  Prepare a wet mount of cells lining the inside of the 

cheek; stain the cells; and identify the plasma (cell) 
membrane, nucleus, and cytoplasm.

4  Examine cells on prepared slides of human tissues and 
identify their major components.

5  Explain the relationship of oxygen consumption with an 
animal’s total weight.

6  Explain the relationship of oxygen consumption per 
gram of weight.

7  Explain the relationship of oxygen consumption and 
metabolic rate.

8  Calculate surface area–to–volume ratio and explain its 
significance to temperature regulation.

9  Integrate the concepts of weight, oxygen consumption, 
and metabolism and explain their application to the 
human body.

Laboratory Exercise 

Safety

▶ Review all the safety guidelines inside the front 
cover.

▶ Clean laboratory surfaces before and after laboratory 
procedures.

▶ Wear disposable gloves for the wet-mount proce-
dures of the cells lining the inside of the cheek.

▶ Work only with your own materials when preparing 
the slide of the cheek cells. Observe the same pre-
cautions as with all body fluids.

 ▶ Dispose of laboratory gloves, slides, coverslips, and 
toothpicks as instructed.

 ▶ Precautions should be taken to prevent cellular stains 
from contacting your clothes and skin.

 ▶ Wash your hands before leaving the laboratory.

Materials Needed

Animal cell model
Clean microscope slides
Coverslips
Flat toothpicks
Medicine dropper
Methylene blue (dilute) or iodine-potassium-iodide 

stain
Prepared microscope slides of human tissues
Compound light microscope

For Learning Extension Activities:
Single-edged razor blade
Plant materials such as leaves, soft stems, fruits, onion 

peel, and vegetables
Cultures of Amoeba and Paramecium Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the basic structures 
and functions of a cell from lecture or the textbook. 
Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. Which of the following cellular structures is 
not easily visible with the compound light 
microscope?
 a. nucleus b. DNA
 c. cytoplasm d. plasma membrane

 2. Which of the following cellular structures is 
located in the nucleus?
 a. nucleolus b. ribosomes
 c. mitochondria d. endoplasmic reticulum

 3. The outer boundary of a cell is the
 a. mitochondrial b. nuclear envelope.

membrane.
 c. Golgi apparatus. d. plasma membrane.
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Cells are the “building blocks” from which all parts 
of the human body are formed. Their arrangement and interac-
tions result in the shape, organization, and construction of the 
body and are responsible for carrying on its life processes. 
Using a compound light microscope and the proper stain, one 
can easily see the plasma (cell) membrane, the cytoplasm, 
and the nucleus. The cytoplasm is composed of a clear fluid, 
the cytosol, and numerous cytoplasmic organelles that are 
suspended in the cytosol.

The plasma membrane, composed of phospholipids, gly-
colipids, and glycoproteins, represents the cell boundary and 
functions in various methods of membrane transport. The 
nucleus is surrounded by a nuclear envelope, and many of the 
cytoplasmic organelles have membrane boundaries similar 
to the plasma membrane. Movements of substances across 
these membranes can be by passive processes, involving 
kinetic energy or hydrostatic pressure, or active processes, 
using the cellular energy of ATP (adenosine triphosphate).

FIGURE 2.1 The structures of a composite cell. The structures are not drawn to scale.

 4. Microtubules, intermediate filaments, and 
microfilaments are components of
 a. vesicles. b. the Golgi apparatus.
 c. the cytoskeleton. d. ribosomes.

 5. Easily attainable living cells observed in the lab 
are from
 a. inside the cheek. b. blood.
 c. hair. d. finger surface.

 6. Cellular energy is called
 a. ER. b. ATP.
 c. DNA. d. RNA.

 7. The smooth ER possesses ribosomes.

  True _____ False _____

 8. The nuclear envelope contains nuclear pores.

  True _____ False _____

X

X
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Metabolism refers to all the chemical reactions within 
cells that use or release energy. Is the metabolic rate of cells 
the same in a man who is six feet tall as in one who is five foot 
nine? Surprisingly, an understanding of temperature regula-
tion is required to answer this question. Temperature regula-
tion is accomplished through a balance of heat production 
and heat loss. Heat is produced by cells through metabolism 
(second law of thermodynamics: For every chemical reac-
tion, some energy is always lost as heat). The greater the 
number of cells or the more metabolically active the cells, the 
more heat that is produced. Heat is lost through the surface 
of the skin. The larger the surface area of the skin, the more 
that is lost. For a given volume of cells, the metabolic rate of 
cells is established and maintained to offset the heat that is 
lost by the surface of the skin (within limits). The more heat 
that is lost at the skin, the more metabolically active the cells 
must be to produce the heat required to keep the body warm.

Procedure A—Cell Structure 

and Function

The boundary of the nucleus is a double-layered nuclear 
envelope, which has nuclear pores allowing the passage of 
genetic information. The nucleus contains fine strands of 
DNA (deoxyribonucleic acid) and structural and regulatory 
proteins called chromatin, which condenses to form chromo-
somes during cell divisions. The nucleolus is a nonmembra-
nous structure composed of RNA (ribonucleic acid) and 
protein and is a site of ribosomal formation.

Cytoplasmic organelles provide for specialized meta-
bolic functions. The endoplasmic reticulum (ER) has numer-
ous canals that serve in transporting molecules as proteins 

throughout the cytoplasm. Ribosomes synthesize proteins 
and are located free in the cytoplasm or on the surface of 
the endoplasmic reticulum (rough ER). If the ER lacks the 
ribosomes on the surface, it is called smooth ER and does 
not serve as a region of protein synthesis. The Golgi appa-
ratus (complex), composed of flattened membranous sacs, is 
the site for packaging glycoproteins for transport and secre-
tion. Mitochondria possess a double membrane and provide 
the main location for the cellular energy production of ATP. 
Mitochondria are often referred to as the “powerhouse” of a 
cell because of the energy production. Lysosomes are mem-
branous sacs that contain intracellular digestive enzymes 
for destroying debris and worn-out organelles. Vesicles are 
membranous sacs produced by the cell that contain sub-
stances for storage or transport, or form from pinching off 
pieces of the plasma membrane. A cytoskeleton contains 
microtubules, intermediate filaments, and microfilaments 
that support cellular structures within the cytoplasm and are 
involved in cellular movements. 

 1. Study figures 2.1 and 2.2.
 2. Observe the animal cell model and identify its major 

structures.
 3. Complete Part A of Laboratory Assessment 2.
 4. Prepare a wet mount of cells lining the inside of the 

cheek. To do this, follow these steps:
 a. Gently scrape (force is not necessary and should be 

avoided) the inner lining of your cheek with the 
broad end of a flat toothpick.

 b. Stir the toothpick in a drop of water on a clean 
microscope slide and dispose of the toothpick as 
directed by your instructor.

FIGURE 2.2 Structure of the plasma (cell) membrane.
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 c. Cover the drop with a coverslip.
 d. Observe the cheek cells by using the microscope. 

Compare your image with figure 2.3. To report what 
you observe, sketch a single cell in the space pro-
vided in Part B of the laboratory assessment.

 5. Prepare a second wet mount of cheek cells, but this 
time, add a drop of dilute methylene blue or iodine-
potassium-iodide stain to the cells. Cover the liquid 
with a coverslip and observe the cells with the micro-
scope. Add to your sketch any additional structures you 
observe in the stained cells.

 6. Answer the questions in Part B of the laboratory 
assessment.

 7. Using the microscope, observe each of the prepared 
slides of human tissues. To report what you observe, 
sketch a single cell of each type in the space provided in 
Part C of the laboratory assessment.

 8. Complete Parts C and D of the laboratory assessment.

Learning Extension Activity

Investigate the microscopic structure of various plant 
materials. To do this, prepare tiny, thin slices of plant 
specimens, using a single-edged razor blade. (Take care 
not to injure yourself with the blade.) Keep the slices 
in a container of water until you are ready to observe 
them. To observe a specimen, place it into a drop of 
water on a clean microscope slide and cover it with a 
coverslip. Use the microscope and view the specimen 
using low- and high-power magnifications. Observe 
near the edges where your section of tissue is most 
likely to be one cell thick. Add a drop of dilute methy-
lene blue or iodine-potassium-iodide stain,  and note if 
any additional structures become visible. How are the 
microscopic structures of the plant specimens similar to 
the human tissues you observed?  ________________

 ___________________________________________

How are they different? ________________________

 ___________________________________________

Learning Extension Activity

Prepare a wet mount of the Amoeba and Paramecium by 
putting a drop of culture on a clean glass slide. Gently 
cover with a clean coverslip. Observe the movements 
of the Amoeba with pseudopodia and the Paramecium
with cilia. Try to locate cellular components such as 
the plasma (cell) membrane, nuclear envelope, nucleus, 
mitochondria, and contractile vacuoles. Describe the 
movement of the Amoeba.

 ___________________________________________

 ___________________________________________

Describe the movement of the Paramecium.

 ___________________________________________

 ___________________________________________

FIGURE 2.3 Stained cell lining the inside of the 
cheek as viewed through the compound light microscope 
using the high-power objective (400×).

Critical Thinking Activity

The cells lining the inside of the cheek are frequently 
removed for making observations of basic cell struc-
ture. The cells are from stratified squamous epithelium. 
Explain why these cells are used instead of outer body 
surface tissue.

 ___________________________________________

 ___________________________________________

 ___________________________________________

Th ll
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Cell Structure and Function

Part A Assessments

 1. Label the cellular structures in figure 2.4. 1  

Laboratory Assessment

2

FIGURE 2.4 Label the indicated cellular structures of this composite cell.

Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.
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Plasma membrane
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Part B  Assessments

Complete the following:

 1. Sketch a single cheek cell. Label the cellular components you recognize. 
Add any additional structures observed to your sketch after staining was 
completed. (The circle represents the field of view through the 
microscope.) 3  

 2. After comparing the wet mount and the stained cheek cells, describe the 
advantage gained by staining cells.

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

 2. Match the cellular components in column A with the descriptions in column B. Place the letter of your choice in the 
space provided. 2  

 Column A Column B

 a. Chromatin

 b. Cytoplasm

 c. Endoplasmic reticulum

 d. Golgi apparatus (complex)

 e. Lysosome

 f. Microtubule

 g. Mitochondrion

 h. Nuclear envelope

 i. Nucleolus

 j. Nucleus

 k. Ribosome

 l. Vesicle 

_______ 1. Loosely coiled fibers containing protein and DNA within nucleus

_______ 2. Location of ATP production for cellular energy

_______ 3. Small RNA-containing particles for the synthesis of proteins

_______ 4.  Membranous sac formed by the pinching off of pieces of plasma 
membrane

_______ 5. Dense body of RNA and protein within the nucleus

_______ 6. Part of the cytoskeleton involved in cellular movement

_______ 7.  Composed of membrane-bound canals for tubular transport 
throughout the cytoplasm

_______ 8. Occupies space between plasma membrane and nucleus

_______ 9. Flattened membranous sacs that package a secretion

_______ 10. Membranous sac that contains digestive enzymes

_______ 11. Separates nuclear contents from cytoplasm

_______ 12. Spherical organelle that contains chromatin and nucleolus

Magnification ________________ ×

a

g

k

l

i

f

c

b

d

e

h

j

(sketch)

The wet mount cells look like shells or “ghosts.” The stained cells made the nucleus and other cellular

components clearly visible.
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 2. What do the various types of cells in these tissues have in common?  _________________________________________

   ________________________________________________________________________________________________

 3. What are the main differences you observed among these cells?  _____________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

Part D  Assessments

Electron micrographs represent extremely thin slices of cells. Each micrograph in figure 2.5 contains a section of a nucleus and 
some cytoplasm. Compare the organelles shown in these micrographs with organelles of the animal cell model and figure 2.1.

Identify the structures indicated by the arrows in figure 2.5. 1  

 1.  ____________________________________________

 2.  ____________________________________________

 3.  ____________________________________________

 4.  ____________________________________________

 5.  ____________________________________________

They should always notice cytoplasm, nucleus, 

nuclear envelope, and plasma membrane.

Part C Assessments

Complete the following:

 1. Sketch a single cell of each type you observed in the prepared slides of human tissues. Name the tissue, indicate the 
magnification used, and label the cellular components you recognize. 4  

 6.  ____________________________________________

 7.  ____________________________________________

 8.  ____________________________________________

 9.  ____________________________________________

 10.  ____________________________________________

________________ ×

Tissue ________________

________________ ×

Tissue ________________

(sketch) (sketch)

Answers will vary.

MitochondriaRibosomes

Endoplasmic reticulumNuclear envelope

Nuclear envelopeGolgi apparatus

NucleolusMitochondrion (cross section)

ChromatinChromatin



(a) Cytoplasm Nucleus

—(Cross section)—(Cross section)—(Cross section)

(b) CytoplasmNucleus

Terms:
Chromatin (use 2 times)
Endoplasmic reticulum
Golgi apparatus
Mitochondria
Mitochondrion (cross section)
Nuclear envelope (use 2 times)
Nucleolus
Ribosomes
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Answer the following questions after observing the transmission electron micrographs in figure 2.5.

 11. What cellular structures were visible in the transmission electron micrographs that were not apparent in the cells you 

observed using the microscope?  ______________________________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

FIGURE 2.5 Transmission electron micrographs of cellular components. The views are only portions of a cell. 
Magnifications: (a) 26,000×; (b) 10,000×. Identify the numbered cellular structures, using the terms provided. 1  

Answers will vary.
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