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Terms to Know for Unit 2 
Four Basic Tissues Epithelium Additional Instructor Terms 

Epithelium Simple squamous  
Connective Simple cuboidal  
Muscle Simple columnar  
Nervous Stratified squamous  

 Pseudostratified ciliated columnar  
Cells Transitional  
Goblet   
Fibroblast Connective Tissue  
Chondroblast Areolar  
Chondrocyte Adipose  
Lacunae Reticular  
 Dense regular  
Connective Tissue Features Dense irregular  
Extracellular matrix Hyaline cartilage  

Ground substance Elastic cartilage  

Fibers Fibrocartilage  

Collagen fibers Bone  

Elastic fibers Blood  

Reticular fibers   

Learning Objectives (modified from HAPS learning outcomes) 
1. Overview of histology & tissue types  

a. Define the term histology.  
b. List the four basic tissue types.  
c. Contrast the general features of the four basic tissue types.  

2. Microscopic anatomy, location, & functional roles of epithelial tissue  
a. Classify the different types of epithelial tissues based on distinguishing structural 
characteristics.  
b. Describe locations in the body where each type of epithelial tissue can be found.  
c. Describe the functions of each type of epithelial tissue in the human body and correlate 
function with structure for each tissue type.  
d. Identify the different types of epithelial tissue using proper microscope technique. 

3. Microscopic anatomy, location, & functional roles of connective tissue  
a. Classify the different types of connective tissues based on distinguishing structural 
characteristics.  

http://creativecommons.org/licenses/by-nc/4.0/
https://www.hapsweb.org/page/Learning_Outcomes
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b. Describe locations in the body where each type of connective tissue can be found.  
c. Describe functions of each type of connective tissue in the human body and correlate function 
with structure for each tissue type.  
d. Compare and contrast the roles of individual cell types and fiber types within connective 
tissue.  
e. Identify the different types of connective tissue using proper microscope technique.  

Explanation of Anatomy 
In this lab, we’ll learn about histology, the study of tissues. First, we’ll learn the characteristics and 

functions of the four basic tissues (epithelial, connective, muscular, and nervous tissues) that make up 

the human body. Next, we’ll explore the epithelial and connective tissues in greater detail. Each of these 

basic tissues contain many more specific tissue types. These specific tissues have unique structures that 

reflect their function and give clues to where they are located in the body. You can use both of these 

aspects to help identify each specific tissue. 

Think about what it means to have a tissue graft. There are many forms of tissue grafts. Most types of 

grafts involve transferring epithelial tissue, connective tissue, or both. Together epithelial and 

connective tissue grafts, usually from the roof of the mouth, help reverse damage from gingivitis. 

Connective tissue grafts of bones, tendons, and ligaments help improve a person’s mobility. Heart valves 

are connective tissue grafts that prolong life. Full skin grafts involve an epithelial tissue and two types of 

connective tissue for patients with severe skin injuries, such as burns. Many lives are improved and 

sustained with the grafting of tissues! 

Four Basic Tissues 
Histology is the study of tissues. Tissues are defined as a group of similar cells working together to 

perform a specific task. The human body is made up of four basic (primary) tissues: epithelium, 

connective, muscle, and nervous. Epi- means above and -thelium means tissue, so epithelium is a group 

of tissues that are located above (covering or lining) all other tissues of the body. Connective tissue is 

named for its general function of binding (connecting) tissues to one another. Muscular tissue’s general 

function is movement, while nervous tissue’s general function is communication.  

There are key features that distinguish the four basic tissues from one another. Epithelium has a free 

surface and is avascular. Connective tissue can contain many types of cells. Additionally, connective 

tissues have large spaces between the cells (extracellular matrix) that is filled with different types and 

amounts of protein fibers. Muscle tissue is packed with contractile proteins that interact with one 

another causing a shortening (contraction) or allowing a lengthening of the cell (relaxation). Primary 

cells of nervous tissue are highly metabolic and allow for electrical impulses. These key features of the 

basic tissues reflect their general functions. As we explore each basic tissue this term, we’ll learn how 

structure and function are intimately intwined. This unit covers epithelium and connective tissues. 

Muscle and nervous tissue will be studied, in depth, later in the term. Image 1 shows the four basic 

tissues and some of their locations in the body. 
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Image 1: Four basic tissues in the body 

Creative Commons Attribution 4.0 International Openstax URL: Four basic tissues in the body 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epithelium 
As mentioned, epithelial tissues (covering and linings) are above all other tissues and constantly exposed 

to the external environment. Since epithelium is sloughed off on a regular basis, they have a high rate of 

regeneration to replace damaged and lost cells. This is one of the five unique characteristics of epithelial 

tissues that help distinguish it from the other basic tissues.  

In addition to rapid regeneration, epithelium has a free (apical) surface and a basal surface. The apical 

surface is exposed to the external environment and the basal surface is bound to the tissue below. 

Having these two opposing sides, a free and a bound side, is referred to as polarity. Another 

characteristic of epithelial tissue is the cells are tightly packed. These tightly packed cells form cellular 

sheets. Envision a sheet of paper, but the sheet of paper is a layer of tightly packed cells! Tight junctions 

and anchoring junctions help hold the cells together, and allow epithelium to protect structures below 

while also permitting these tightly packed cells to stretch without harm. A fourth characteristic for 

epithelium is avascularity (contains no blood vessels), but is innervated by the nervous system. This 

characteristic is easily seen when you get a papercut where you feel pain but don’t bleed.  

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/4-1-types-of-tissues?query=tissue
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Image 2: The five characteristics of Epithelium.  

Modified Creative Commons Attribution 4.0 International Openstax URL: Epithelium showing its five 

characteristics 

Our last characteristic is that all epithelium contains a basement membrane. A basement membrane is a 

double-layered acellular (no cells) structure that is between the epithelium above and the connective 

tissue below. The superficial layer of the basement membrane is made up of glycoproteins that are 

produced by the epithelial cells that make up the basal surface. These glycoproteins are the glue that 

allow the epithelium to be bounded to the connective tissue below. The deep layer of the basement 

membrane is produced by the underlying connective tissue and is a fibrous network that reinforces the 

connection between epithelium above and the connective tissue below. Image 2 shows the five 

characteristics of epithelium. 

In review, here are the five characteristics that epithelia HAVE: 

1. A high rate of regeneration 

2. A free and a bounded surface (polarity) 

3. Tightly packed cells 

4. Avascularity with innervation 

5. A basement membrane 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/5-1-layers-of-the-skin?query=skin&target=%7B%22index%22%3A2%2C%22type%22%3A%22search%22%7D
https://openstax.org/books/anatomy-and-physiology/pages/5-1-layers-of-the-skin?query=skin&target=%7B%22index%22%3A2%2C%22type%22%3A%22search%22%7D
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Characteristics are different than functions. Characteristics are what the tissues HAVE, and functions are 

what the tissues DO. Epithelium DOES many things. Epithelium protects, absorbs, secretes, and filters. 

You’ll notice that functions are verbs, action words. Knowing what a specific epithelium does is highly 

dependent on its structure. Structure, in part, is how we name the different specific epithelial tissues. 

Specific epithelial tissues’ names are based on two things: (1) the number of layers that the tissue has; 
(2) the shape of cells that make up the apical surface. A single layer of cells, where all the cells touch the 
basement membrane, is a simple epithelium. Two or more layers of cells indicate the tissue has strata 
(layers), and are called stratified. There are three general shapes of epithelial cells: (1) cuboidal, cube 
shaped; (2) columnar, column shaped; (3) squamous, thin, flat cells that look like the scales of a fish 
from a superior view. Squamous means scales! If an epithelium has a single layer of column shaped cells, 
the name of the specific tissue is simple columnar epithelium.  Stratified tissues are named based on the 
shape of the most apical cells. So an epithelium that has several layers and the apical cells are flattened 
and scale shaped, the name of the specific tissue is stratified squamous epithelium.  

Mini Activity: Structure and function complement each other 

1. Can you determine which of these two types of epithelium, simple columnar or stratified squamous, 
does protection for its main function? Pick one and explain your answer below. 

 

 

 

 

2. Would you expect the epithelium that performs the function of protection to have one layer of cells 

or multiple layers of cells? 

 

 

If you said multiple layers of cells, you’re correct!  

Stratified squamous epithelium is found in areas of the body where protection from abrasion, rubbing 

forces, is needed. Skin, oral cavity, throat, and esophagus are all places where the body encounters 

abrasion. For example, when you eat a hamburger the solid food rubs against your oral cavity, the 

throat, and esophagus before reaching the stomach. Apical stratified squamous cells can be lost, but the 

tissue still stays intact since it is made up of several layers, protecting the underlying tissues. 

When food enters the stomach, it will encounter a different type of epithelium lining the stomach wall. 

This type of epithelium has different functions, it makes and secretes cellular products. The proteins 

within the pieces of hamburger are broken down by enzymes secreted by a specific type of epithelium.  

These epithelial cells that line the stomach’s wall are elongated with an extensive rough endoplasmic 

reticulum (RER).  
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Mini activity: Organelle review 

1. Do you remember what the function is of the RER? Write that function below. 

  

It makes proteins, and in this case enzymatic proteins that start to denature the hamburger’s proteins!  

2. Draw simple columnar tissue below showing the RER within. 

 

 

 

 

 

 

 

 

 

Simple columnar cells are elongated to accommodate the large RER organelle. Most of the digestive 

tract epithelium is simple columnar epithelium, which secrete digestive enzymes that breakdown our 

food into monomers (i.e. simple sugars, amino acids, and nucleic acids) and absorb these nutrients.   

When learning functions of specific tissues, think about how the structure is reflected in its function. For 

example, the two epithelium you need to learn that don’t fit the normal naming of other epithelia are 

pseudostratified ciliated columnar epithelium (PCCE) and transitional epithelium. The cilia on 

pseudostratified ciliated columnar move mucus, produced by goblet cells, outward that has entrapped 

inhaled particles. This mucus gets moved to the back of the throat and prevents unwanted debris from 

entering the lower respiratory system. The term pseudostratified means falsely stratified. This means, 

while PCCE resembles a stratified tissue, it is actually a special type of simple epithelium. All the cells of 

PCCE have contact with the basement membrane, but are of different lengths, giving the tissue the 

appearance (falsely) of a stratified layer. Transitional epithelium, with its multiple layers, protects 

underlying tissues from urine that is stored in the urinary bladder. Transitional epithelium also 

transitions from looking like stratified cuboidal when the bladder is empty to looking like stratified 

squamous when bladder stretches as it fills with urine.  

As you look at Image 3, think about how each epithelial tissue’s structure reflects its function and its 

location.
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Notes: 

PCCE in the respiratory tract Transitional in the urinary tract 

Stratified cuboidal in sweat glands 

Simple cuboidal in the kidneys 

Stratified squamous in the oral 

cavity 

Simple squamous in the lungs Simple columnar in the digestive tract 

Image 3: Microscopic images of the different types of epithelium 

Modified   CC BY 2.0  by  Smile With Your Eyes  URL: Brittany’s flickr  photostream;  for figure with kidneys and drawing of stratified cuboidal 

cells Modified  Creative Commons Attribution 4.0 International Openstax URL: Urinary System Chapter; for simple cuboidal slide image  by 

Creative Commons Attribution-Noncommercial-Share Alike 3.0 License by Michigan MultiMedia Health Information Technology & Services 

URL: Michigan Medical School Virtual Histology; and skin image by Terri Koontz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/85817695@N04
https://www.flickr.com/photos/85817695@N04
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/25-3-gross-anatomy-of-the-kidney?query=urinary
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://hits.medicine.umich.edu/
https://histologyslides.med.umich.edu/Histology/Basic%20Tissues/Epithelium%20and%20CT/106_HISTO_40X.htm
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Connective Tissues 
As with epithelial tissues, connective tissues also have unique characteristics. First, connective tissues 

can have many different types of cells. Blood, a liquid connective tissue, has both red and white blood 

cells. There are also different cells that do different jobs. Cells that build tissue end in -blast. 

Chondroblasts build cartilage and osteoblasts build bone. Eventually these cells will stop producing new 

material and become chondrocytes and osteocytes, the mature cells of cartilage and bone. Typically, 

the mature cells of connective tissues end in -cyte, which means cell. A common cell found in many 

connective tissues are fibroblasts, which build fibers and a material called ground substance.   

The second characteristic of connective tissue is a substantial extracellular matrix. This extracellular 

matrix, extra- meaning “in addition to”, is the part of connective tissue outside cells. This means, in most 

cases, adjacent cells have space between them and the next cell. The extracellular matrix has two parts: 

fibers and ground substance. The extracellular matrix is built by the blast cells. Fibers are proteins that 

are insoluble in water and ground substance is an aqueous solution that contains many dissolved 

solutes. For example, blood’s extracellular matrix is plasma. This sticky aqueous (water-based) solution 

contains solutes such as albumin, amino acids, glucose, antibodies, and electrolytes. Other connective 

tissues, like cartilage and bone, have one or more fibers in addition to their ground substance that lead 

to their functionality. Elastic fibers allow connective tissues to stretch and recoil like a rubber band.  

Collagen fibers are the strongest of the three fibers, allowing connective tissues to resist forces while 

also providing structure.  Reticular fibers are finer than collagen fibers and form networks that function 

as a scaffold, providing structure and form for soft tissues and organs. 

The arrangement of fibers and the amount of ground substance in the extracellular matrix determines if 

a connective tissue proper is considered a loose or dense connective tissue. Loose connective tissues 

have large spaces between fibers and lots of ground substance. Dense connective tissues have fibers 

that are closely packed to each other with very little ground substance. Areolar is a loose connective 

tissue that has all three fiber types and lots of ground substance. Reticular, another loose connective 

tissue, has only reticular fibers that give structure to soft bodied organs like the spleen. Adipose is also a 

loose connective tissue, but instead of having a lot of extracellular matrix, it hardly has any. Still, since 

adipose does not have fibers that are closely packed, it is considered a loose connective tissue. Dense 

connective tissues have collagen fibers tightly packed in their extra cellular matrix. The collagen fibers 

are either arranged parallel to one another, as seen in dense regular connective tissue, or randomly in 

multiple directions, as seen in dense irregular. It is important to note that cartilage and bone also have 

densely packed fibers, but are categorized separately from dense connective tissues. 

The extracellular matrix of cartilage is variable. The chondrocytes (mature cartilage cells) reside within a 

cave-like cavity called a lacuna, and are surrounded by an extracellular matrix that influences how each 

specific type of cartilage functions in the body. Elastic cartilage contains numerous elastic fibers within 

the extracellular matrix.  This allows structures, like your ear and epiglottis, to stretch, but also recoil to 

their original place and shape. Fibrocartilage contains collagen fibers in its matrix alternating between 

rows of lacunae. This alternating pattern gives fibrocartilage its function of resisting extreme pushing, 

compressing forces. Hyaline cartilage contains collagen fibers that are closely arranged to each other. 

This dense arrangement of collagen fibers allows cartilage to be rigid while also allowing for some 

flexibility. 
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Just as with the composition of the extracellular matrix, our final connective tissue characteristic, the 
degree of vascularity, is variable. Connective tissues have different degrees of vascularity. Loose 
connective tissues (areolar, reticular, adipose) and bone have many blood vessels. Dense connective 
tissues (dense regular and dense irregular) have some blood vessels. Cartilage has no blood vessels.   

Mini activity: Application of knowledge 

1. Which type of connective tissue would take the longest to heal?   

 

 

Cartilage, since it contains no blood vessels.    

2. Which type of connective tissue would you expect to be located adjacent to all epithelia?   

 

 

A loose connective tissue because loose connective tissues have a lot of blood vessels.   

3. Draw cartilage tissue and areolar tissue below and compare the two types of connective tissues. 

 

 

 

 

 

 

 

 

Actually, underlying most all epithelium is areolar connective tissue. Due to the many blood vessels and 
its sizable ground substance, areolar allows for quicker diffusion of nutrients to epithelial cells. 

In review, the 3 characteristics that connective tissues HAVE are: 

1. Many types of cells 

2. An extracellular matrix 

3. Varying degrees of vascularity 

Images 4 and 5 show the different types of connective tissues.
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Areolar under 

epithelium  

Dense regular in ligaments  

Hyaline cartilage in rib 

cartilage  

Adipose in breast tissue  

Dense regular in the dermis  

Fibrocartilage between 

vertebrae  

Reticular in the spleen  

Elastic cartilage in the 

ear  

Image 4: Microscopic images of the connective tissue proper and cartilage. 

Modified   CC BY 2.0  by  Smile With Your Eyes  URL: Brittany’s flickr  photostream;  for drawing of dense regular, elastic cartilage, and head 

with highlighted ear Modified  Creative Commons Attribution 4.0 International Openstax URL: Openstax online textbook; for dense irregular 

slide image  by Creative Commons Attribution-Noncommercial-Share Alike 3.0 License by Michigan MultiMedia Health Information 

Technology & Services URL: Michigan Medical School Virtual Histology; Elastic cartilage microscope image  is in the public domain, and skin 

image by Terri Koontz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/85817695@N04
https://www.flickr.com/photos/85817695@N04
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/preface
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://hits.medicine.umich.edu/
https://hits.medicine.umich.edu/
https://histologyslides.med.umich.edu/Histology/Basic%20Tissues/Epithelium%20and%20CT/033_HISTO_20X.htm
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Blood  

Bone  

Image 5: Microscopic images of blood and bone. Blood will be studied in A&P II lab and bone will be 

studied later during this term. 

Modified   CC BY 2.0  by  Smile With Your Eyes  URL: Brittany’s flickr  photostream   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The general functions of connective tissues are binding tissues to one another, protection, and providing 

structure and support. As you start to learn the different tissues, either make a story to help remember 

where they are located in the body and how they function at that location, or draw pictures of the tissue 

and their locations. Anatomy and Physiology is very logical. Once you start to understand the structure 

of the tissue, it becomes easier to determine its function and its location.  

Still, repetition is important when learning new material. Print out the following table that lists the 

names of tissues, where they are located in the body, and what their functions are at that location. You 

can carry around this single sheet of paper, so you can access it when you have time on your hands: 

standing in line at the grocery store, waiting at the doctor’s office, when you wake up while eating 

breakfast, or before you go to bed.  

 

 

 

https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/85817695@N04
https://www.flickr.com/photos/85817695@N04
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Table 1: Tissues, their locations, and their functions 
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Activity 1: Making a Dichotomous Key 
Looking at tissue slides set up by your instructor, develop a binary (yes or no answers) question/answer 

key to differentiate the different epithelial and connective tissues from one another.   

Next to each slide will be laminated handouts that help you see different features of each tissue. Use 

this information along with what you also see when making your dichotomous key. 

Here’s the start of a key to help you out. 

1. Does the tissue have a free surface?  

 Yes: Epithelial tissue. Go to 2. 

 No: Connective tissue Go to 7 or 9. (Depending upon if you do a true dichotomous key) 

2. What Yes or No question will you ask to separate the different kinds of epithelia? 

 a. Yes. Go to 3. 

 b. No. Go to 6. 

3. – 6.  Another Yes or No question about epithelium.  A true dichotomous key will only have yes and no 

questions, but you might find asking a question like what shape are the cells for a simple epithelium will 

have you quickly separate epithelium into three tissue types: simple columnar, simple squamous, and 

simple cuboidal.  Check with your instructor if they want you to do a true dichotomous key or not. 

 a. Yes. 

 b. No. 

7. What Yes or No question will you ask to separate the different kinds of connective tissues? 

 a. Yes.  Go to 8. 

 b. No. Go to 10. 

8 – 13 or so. Another Yes or No question about connective tissue. 

 a. Yes. 

 b. No. 

(Alternative) Activity 1: Using a Dichotomous Key 
Part 1: With a key that your instructor has given you, find the different tissues with the tissue slides 

that the instructor provides.  

Part 2: As you are identifying the different types of tissues, take note on how you will identify the 

tissues on a quiz. 

For example, simple squamous has one row of flattened cells. 

Part 3: You might want to draw the tissues also to start recognizing amongst the different tissue types. 
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Activity 2: The Scientific Method, Predicting Cell Size, and Estimating Cell 

Size 
Part 1: What tissue type will have the largest cells?   

Come up with a hypothesis and prediction.   

Hypothesis: 

 

Prediction: 

 

Part 2: Now estimate the cell size to collect data that either supports or disproves your hypothesis. For 

this activity compare cells from at least four different tissue types. Draw those types of cells when 

looking through the microscope and make sure you have some point of reference on the scale so you 

can more accurately estimate cell size. 

What is the equation for estimating cell size? 
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Activity 2 continued: The Scientific Method, Predicting Cell Size, and 

Estimating Cell Size 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Part 3: Below explain why or why not your data support your hypothesis. 

 

 

 

 

 

 

 


