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Unit

Unit 10: Animal Health
Lesson Title
Lesson 3: Classification of Diseases

Student Learning Objectives 

As a result of this lesson, the student will …

1. Identify symptoms, causes, and treatments of common infectious diseases.

2. Define disease.

3. Distinguish between infectious and non-infectious disease.

4. Understand antibiotics.

5. Explain how the immune system works.

Time:
Instruction time for this lesson: 100 minutes. Review game of Jeopardy may need more time.

Resources

· The Science of Agriculture - A Biological Approach, Herren (Delmar)

Tools, Equipment, and Supplies

· Overhead projector or computer with projector

· PowerPoint AS U5 L8 (overhead projector will require transparencies)

· Jeopardy Game Review PowerPoint or supplies to conduct the game on the board

· Tool for creating Jeopardy game located at: http://aged.ces.uga.edu/2004cds/cd2/Games/jeopardy/
· 1 copy per student of  Student Evaluation 
· Writing tools
Key Terms: The following terms are presented in this lesson 

disease

pathogen

infectious

noninfectious

sporadic

enzootic

epizootic

panzootic

bacteria

viruses

protozoa

contagious

toxin

antigens

antibodies

active immunity

passive immunity

vaccination

phagocytes

Interest Approach

What is one of the worst things that can happen to the business of an agricultural producer of crops or animals in terms of the production of their overall business? See what kind of answers you get – continue to hint towards “disease” until someone arrives at that conclusion.
That is correct. A disease can wipe out a producer’s entire crop or herd and devastate the entire business. In Africa in the 1800’s, a disease known as rinderpost wiped out huge herds of buffalo that covered the grassy plains. The disease spread to domesticated cattle and almost wiped out the industry at that time. Over the years, we have gained a large amount of knowledge about diseases and how to control them.

Write the word “disease” up on the board or use accompanying PowerPoint Slide #2.
Who can tell me what the definition of a disease is? Wait for students to attempt to answer – putting in key words that the may get correct on the board as they say them.
Good job! There is considerable variation in the exact definition of the term disease in the agriculture industry. However, for our purposes – we are going to say that a disease is any condition that causes the systems of a plant or animal to not function properly. Please capture this definition into your notes. (Objective #2).
Today we are going to discuss the ways that diseases are classified and how they work in the bodies of agricultural animals. These classifications and effects would be very, very similar to the human body. Diseases cause millions of dollars of losses to the agriculture industry each year. Those losses come through various ways. It may be a complete loss of a product or simply reduced weight gain. All of these effects have an impact on the bottom line of any producer or person involved in the production of animal based agricultural products.

I need for you to take notes from the PowerPoint as we review the material in today’s lesson. Please be sure to take down any other information derived from our discussion that will help you to have a better understanding of the material. Let’s get going and learn about the mysterious world of diseases.

Diseases can occur in four ways. The first way is:

1. Sporadic: isolated incident in a single animal, non-transferred to other animals. An example would be a feedlot steer hitting his knee on a post and injuries occur.

2. Enzootic: diseases that occurs repeatedly in a particular locality, such as blackleg or anthrax

3. Epizootic: disease that affects a large number of animals in a short period of time in a particular area (the particular area is larger than enzootic). A 30 mile radius would be an example of enzootic, while the entire state would be an example of epizootic.

4. Panzootic: disease that spreads rapidly over a very large area and affects many animals in a short period of time. Example = foot & mouth disease

Summary of Content and Teaching Strategies

Objective 1:  Distinguish between infectious and noninfectious disease.

The two major ways of grouping disease entities are infectious and noninfectious. (Display slide #4 of PowerPoint). Noninfectious diseases are caused by: injuries, poisons/chemicals, poor nutrition, birth defects and other things not caused by an organism living within the animal. (Display slide #5 of PowerPoint). Infectious diseases are caused by other living organisms called pathogens. (Display next slide). Types of pathogens include: bacteria, viruses, and protozoa. These pathogens are contagious and can be transmitted from one animal to another. This is because the organisms that cause the disease can reproduce and travel from one host to another. We are going to focus on infectious diseases in this lesson as we will cover noninfectious topics in other units such as internal & external parasites.

Infectious diseases are the most costly in terms of animal losses and the most expensive in terms of prevention and cure. 

Call on one student. _________ using your notes if you need to, can you please remind the class what we said a pathogen is. Thank you for your assistance. Can anyone tell us what the study of pathogens is called? Wait for answers – looking for pathology.
(Display next slide). The most common pathogen is bacteria. At any given moment, there are literally billons of bacteria all around us. They live on our bodies, in our bodies and on most objects in our environment. There are more than 2,000 species of bacteria. Some of these bacteria are helpful, some are neither harmful nor helpful and some are very harmful, disease causing microorganisms. 

Since we now know that there are hundreds of bacteria in this room, let’s think for a moment where we believe the greatest concentration of bacteria may be. Let’s exclude all human beings in the room – because we know that we have them in and on our bodies. But look at everything else around the room. Pick out one or two things that you believe may have the greatest concentration of bacteria upon them. Allow students a moment to look around. Then ask for answers – answers will vary according to the contents of the room – but some of the most obvious objects would be trashes and keyboards of computes. Keyboards in schools are historically terrible in the transmission of bacteria among students.
Those are all great answers. Just like in this classroom, bacteria are found all around the environments in which animals live. Some of the most devastating diseases to both humans and animals are caused by bacteria. Has anyone ever heard of the bubonic plaque? Wait for possible answers – if someone has heard of it – allow them to explain what it is. During the Middle Ages, the population of Europe was almost wiped out by a disease called the bubonic plaque. This disease was caused by bacteria spread by fleas that fed on infected rats. The bacteria were passed to humans by the fleas. No one knew the cause at the time and few effective measures were taken. 

(Display next slide). Disease usually occurs when the bacteria invade an animal’s body and get inside the body cells. (Display next slide). They feed on the cells or may secrete a harmful substance called a toxin. A toxin acts as a poison to destroy the cells. A disease called tetanus (lockjaw) is caused by a toxin released by the bacteria Clostridium tetani. This toxin is 100 times as toxic to animals as the deadly poison strychnine. (Display next slide). If a large enough number of bacteria are feeding on the animal’s cells or are secreting toxins, one or more of the animal’s systems may not function well or function at all. When this happens, the animals become sick and may die.

There are several types of bacteria that are classified according to their shape. (Display next slide).
1. Cocci bacteria are shaped like a ball

a. May be bunched together like a bunch of grapes (Display next slide).
i. These are called staphylococci

ii. Cause diseases such as mastitis in cattle

b. May be strung together like a chain

i. known as streptococci

ii. cause diseases such as distemper and meningitis

2. Bacilli bacteria are rod shaped (Display next slide).
a. Move about by means of small whiplike projections called flagella

i. (Display next slide). One of the most dreaded of all livestock diseases, anthrax is caused by a species of this type of bacteria

ii. Also cause blackleg and tuberculosis

3. Spiral bacteria are shaped like spirals or corkscrews (Display next slide).
a. Very motile

b. Require moist atmosphere to live

c. Live very well in reproductive tracts of animals

d. Cause diseases such as

i. Leptospirosis

ii. Vibrosis

iii. Spirochetosis

What was the second thing that we said caused infectious diseases? Refer to the beginning of your notes if you need to. Wait for the answer of viruses. Great job _________. Viruses are the most difficult disease-causing agents to treat. I would imagine that several of you have had a virus in your lifetime and that we will all have several more at some point. Antibiotics that are used against bacteria are not effective against viruses. 

(Display next slide). The virus pathogen is described as being on the borderline between living and nonliving organisms. They have characteristics of both. (Display next slide). Like all living organisms – they reproduce, however they cannot reproduce outside of a living cell of another organism. (Display next slide). Viruses have no nucleus and lack other cell parts characteristic of living things. Because they have no nucleus, they must rely on strands of nucleic acid to replicate in the production process and this can take place only within the cells of a living host.

Viruses cause disease by using up material in the cell that it needs to live and function. (Display next slide). Cells may also rupture when viruses reproduce inside of them. (Display next slide). Because the viruses often become a part of the cell by interacting with the DNA, they are very hard to kill without destroying the host cell. (Display next slide). Common diseases such as the cold in humans and animals are caused by a virus. Other viral diseases include foot and mouth disease, influenza, hog cholera, and pseudorabies. (Display next slide).
The virus itself is not the cause of the death of an animal – but it weakens the animal and makes it more susceptible to bacterial infections as well. This is known as a secondary infection and then it is usually the bacteria that cause death. (Display next slide). The best means of dealing with viral diseases is prevention. 

The last infectious disease causing pathogen is protozoa. (Display next slide). Protozoa are one-celled organisms that cause disease among animals by invading the animal’s body and feeding on the cells and producing toxins. Protozoa are often classified as internal parasites. Diseases such as Trichomoniasis and Coccidiosis are caused by protozoa.

Objective 2:  Understand antibiotics.

Who can tell the class how they believe bacterial infections are usually treated? What for answer of antibiotic. Great job – that is correct.

(Display next slide). Antibiotics are drugs that often originate from living sources. Those living sources often include molds and fungi. It took many years of research to figure out how to harvest and develop antibiotics on a large, commercial scale. What is the one of the most common antibiotics that is developed from a mold? What for answer of penicillin. That is correct. (Display next slide). In 1928 penicillin was first officially developed. It was not until World War II that a process was developed using fermentation technology from the beer industry that a process to manufacture large amounts of penicillin was used. 

Many types of antibiotics have now been developed using molds and fungi. As more bacteria-fighting molds were isolated, techniques have been developed for making synthetic antibiotics. Agriculture producers will often vary the types of antibiotics given to animals in order to prevent them from developing immunity to a specific antibiotic.

Objective 3:  Explain how the immune system works.

What does our immune system do for us? Wait for answer of protects us from pathogens. That is correct – it protects use from those disease causing agents called pathogens. (Display next slide). The animal’s immune system does the same thing. It is the animal defense against pathogens. In order for the disease agent to cause trouble in the animal’s body, it must first gain entry into the body. Any of the body openings can be a path of entry. There are some physical barriers that keep pathogens out. (Display next slide). Many of the body openings are lined with membranes that secrete a viscous water substance called mucous that traps and destroys bacteria and viruses. (Display next slide). Another physical defense is the hairs that line the nostrils. These hairs attract particles that harbor pathogens before they can enter the body. 

What is the largest organ of the body? Wait or hint until answer of skin is obtained. That is correct – our outer coving protects us from disease causing pathogens. Therefore – even how we handle animals is crucial. Cuts, scratches or any breaks in the skin are another avenue for pathogens to enter and cause disease.

(Display next slide). The digestive and respiratory systems are the greatest avenue for entry of pathogens. Animals simply eating feed from the ground can be the entry method for a pathogen. Some disease pathogens can live in the soil for many years. (Anthrax can live in the soil for 20 years or more)  Animals can also be infected by insect or other punctures of the skin and tissues.

The animal’s second line of defense is the blood cells. What color blood cells to animals have? Wait or hint for answers of red and white.

 What is the purpose of red blood cells? Carry oxygen and other nutrients to other body cells-fuel truck
(Display next slide). That is correct – now what about the white blood cells?

(Display next slide). The white blood cells are produced in the bone marrow. They circulate throughout the body to get rid of dead or worn-out cells-trash truck. White blood cells that are called phagocytes trap and destroy disease-causing agents in the blood-soldiers. Some phagocytes will also migrate to certain organs and remain there to intercept pathogens. (Display next slide). Phagocytes release chemicals that can induce the production of more white blood cells to help fight disease. (Display next slide). An elevated white blood count indicates that there are disease organisms present in the animal’s body and a large number of phagocytes have been produced to combat them. Lymphocytes are lymph glands that produce certain white blood cells. (Display next slide). These cells react to foreign substances, called antigens, by releasing chemicals called antibodies, which kill the pathogen or inactivate the foreign substance. Antigens can be viruses, bacteria, toxins or other substances. 

Animals and humans have what we call the second immune response. (Display next slide). The lymphocytes become memory cells and are ready to release the antibody if that specific antigen enters the blood at a later time. (Display next slide). This time the response will occur much more quickly and it will last longer than the primary (or first time) the antigen entered the body.  

Immunity means that an animal is protected from catching a certain disease. (Display next slide). The animal’s body is capable of producing enough antibodies fast enough to neutralize the disease. (Display next slide). Mammals get their first immunity from their mothers – the first milk they receive called colostrum is a nutrient-rich filled substance that is also rich in antibodies. This substance helps the newborn ward off disease until its own immune system can develop by being exposed to disease agents and build up antibodies. (Display next slide). Immunity can be active immunity or passive immunity. Active immunity is when an animal is basically permanently immune. Passive immunity means that the animal is temporarily immune. (Display next slide). Naturally acquired active immunity is obtained by the animal having the disease and recovering. The memory phagocytes react quickly when the antigen that causes the disease enters the body and the antigens are overwhelmed. (Display next slide). Artificial active immunity is obtained through the process of vaccination. Through the process of vaccination, antigens are injected into the animal. The antigens will cause the phagocytes to react without making the animal seriously ill. This in turn causes the buildup of memory phagocytes that attack the antigens whenever they enter the animal’s system in the future. 

(Display next slide). An Englishman of the 1700s named Edward Jenner developed the process of vaccination. One of the most devastating diseases of the time was smallpox. In some areas, this disease killed more than half of the people that contracted it. Those who survived were permanently immune to the disease. People would also come down with a disease known as cowpox, which was also a disease of cattle. Jenner noticed that those who contracted cowpox never came down with smallpox and reasoned that a connection must exist between the two diseases. In humans, cowpox was usually mild and people recovered. (Display next slide). Jenner collected material from sores that developed on people with cowpox and injected healthy people with it. The people injected became ill with a mild case of cowpox but were then immune to smallpox. The Latin word for cow is “vacca” and the word vaccination was coined because this technique was associated with cows.

(Display next slide). Later Louis Pasteur used Jenner’s concept to develop several vaccines. All the modern vaccines, whether given to animals or humans, work basically on the same principles. When he used materials from cowpox sores, Jenner injected a live virus. This worked well in that particular case, but as more vaccines were developed, it was discovered that often the vaccination could cause the diseases. Also many of the viruses can live for long period of time in the soil. If bottles of live vaccine were dropped and broken, the soil became contaminated. (Display next slide). Research has proven that weakened or killed viruses can be effective vaccines against many diseases. These materials act as antigens in stimulating the production of antibodies in much the same way as live viruses, but without the dangers. 

Producers regularly vaccinate animals against disease. The cost of vaccine is relatively small as compared with the cost of controlling or dealing with a disease outbreak.

Review/Summary

Use the Jeopardy e-Moment to assist students in understanding the content. Jeopardy can be done by either using note cards in categories on the board or by the version in PowerPoint. The categories are already in the AS U5 L8 Jeopardy Game PowerPoint version. If using the board, make the category cards ahead of time and they can be taped to the board as students are developing the questions and answers.
We are going to use a game to review the content of today’s lesson. We need to divide the class into five groups. Divide class however is appropriate. Please take your notes from today and a writing tool and get into those groups now. 

When students are in their groups – give the directions.
We are going to play jeopardy and you are going to develop the clues and answers. I am going to assign each group a category. You need to write down facts from that part of today’s lesson. Those will become the clues. You should put the appropriate answer on the other side of the card. The entire group should work together to develop the clues. One person from each group should be a runner. Raise your hand right now if you will take the responsibility of being the runner. Okay – thank you for volunteering. We are going to put the clues into the computer jeopardy game as they are developed. Runners – as your group gets each clue developed – please bring it up to me so I can get them put into the computer. Please be sure to put your category on the top of your clue card or paper. We will then play the game as individuals upon completion of this activity. Each question is worth the same number of points. Are there any questions?

Please work as a team and come up with quality questions to assist each other in learning this material. Let’s Go!!

Assign each group a category from this list.

· How diseases occur & two types of diseases

· Infectious diseases

· Antibiotics

· Immune system

· Key terms

Be sure the runners begin bringing the completed clue cards up to the computer for the instructor to put in quickly.

When the game is developed – play individually or as groups. Alter the rules of jeopardy as you see fit for that situation. It is suggested to have all correct answers be worth the same amount of points.

Application

Extended classroom activity:

**Do an experiment in which students swab various surfaces around the classroom and grow bacteria. These bacteria can be looked at and compared under the microscope.

FFA activity:

If there is a local problem with a specific disease, have a veterinarian or other expert be a speaker at an FFA meeting.

SAE activity:

Have students be directly involved and understand the vaccination programs associated with their livestock SAE programs.

Evaluation

Use the attached evaluation sheet to test student knowledge of the basic parts of this lesson.

Answers to Assessment:
1. Infectious diseases are caused by other living organisms called pathogens.

2. Disease is any condition that causes the systems of a plant or animal to not function properly

3. Bacteria, viruses, and protozoa

4. Cocci bacteria are shaped like a ball (May be bunched together like a bunch of grapes or may be strung together like a chain)

Bacilli bacteria are rod shaped

Spiral bacteria are shaped like spirals or corkscrews

5. Borderline between living and nonliving organism; cannot reproduce outside of the host’s cell; may rupture the host cell as it reproduces or use the nutrients up of the host cell; no nucleus

6. Generally the virus is the cause for weakening the animal and a secondary bacteria infection will be the actual cause of death

7. To treat bacterial infections

8. Living organisms (mold & fungi)

9. Through openings of body, respiratory and digestive tracts, bites

10. Immunity means that an animal is protected from catching a certain disease; Active immunity is acquired through either having and recovering from the disease or being vaccinated

Disease Classification Student Evaluation

Name: _______________________________


Date: _________________

1. What is the difference between an infectious and noninfectious disease?

2. In your own words – describe what a disease is.

3. Explain the three types of pathogens.

4. What is the difference between the types of bacteria (be specific)?

5. Describe a virus.

6. Does the virus cause the animal to die? Why or why not?

7. What pathogen are antibiotics typically effective in treating?

8. What are antibiotics made from?

9. How are animal’s generally infected with a virus?

10. What is immunity and how do animals acquire active immunity?
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