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Courses: Veterinary Medical Applications, Livestock Production, Equine Science, Small

Animal Management

                  http://peer.tamu.edu
Where this lesson can be applied:
Anatomy and physiology of body systems, unit on the immune system, unit on vaccination, unit on diseases and disease spread, unit on basic animal health.  Teaching Lab Procedures (CBC and Differential).
Lesson Objectives: Students will understand the function of the immune system and distinguish between types of cells in the immune system.  The Complete Blood Count (CBC) is discussed. Common immunodeficiency diseases of animals are presented with symptoms and prevention.  The students will do a descriptive investigation to determine a differential white blood cell count.

Curriculum Objectives:                                                      
	Livestock Production TEKS 
	Small Animal Management  TEKS 
	Equine Science TEKS 


	Veterinary Medical Applications TEKS
	Advanced Animal Science TEKS

	3 B Describe common veterinary procedures and skills
7 A,B Student identifies pests and diseases.

Describe role of bacteria, fungi, viruses, genetics and nutrition in disease and identify methods of disease control, treatment, and prevention

	2 B Identify diseases that can be transmitted from small animals to humans
2C Describe methods of preventing the spread of disease
2 E Demonstrate the proper use of laboratory equipment


	2B Describe the anatomy and physiology of horses

2 C Explain methods of maintaining horse health and soundness
	6A Student investigates body systems and gains a working knowledge of each system’s purpose and functions and how each system is affected by disease.

8 B Identify pathogens and describe the effects that diseases have on various body systems
8 D Describe the process of immunity and disease transmission.

12 C Discuss normal and abnormal results obtained in complete blood counts.

12 E Prepare microscope slides and perform several of the most common laboratory tests.
	10 A Identify factors that influence the health of animals such as geographic location, age, genetic composition and inherited diseases to a particular species.

10 B Identify pathogens and describe the effects that diseases have on various body systems

10 C Explain the methods of prevention, control and treatment for diseases

10 D Describe the process of immunity and disease transmission


Background Information for Teacher: 
Veterinarians and physicians must know the structure and function of all of the body systems.  The immune system is the complex group of organs and cells that defend the body against infection and disease. The immune system holds valuable keys to the veterinarian about processes that go on within the body of the patient.  One test that veterinarians might order for a patient is the differential white blood cell count that shows the various types of white blood cells in that patient’s blood. 

For more background information on immunity, see this related PEER material:

http://peer.tamu.edu/curriculum_modules/OrganSystems/Module_1/index.htm
Materials needed: 
Immunity PowerPoint Presentation
White Blood Cell Count Activity Sheet

Prepared Blood Slides (see teacher resources) or Students will prepare blood slides
How to Prepare Blood Slide Sheet

If preparing own slides:
    Sample of animal blood obtained from veterinarian
    Microscope slides

    Cover slips

    Romanowsky stain (Diff-Quik and other quick Wright’s stains)

    New Methylene Blue stain (optional)

Microscopes
Cell Counter (optional)
Lesson Procedures:  
· Preparation-

Veterinary Presentation on Vaccination (1 class period)

The veterinary visit will engage students to learn about required agricultural science topics.  A veterinary video presentation and a veterinary student video presentation are also available.

· Presentation – Structure of the Immune System PowerPoint  (1 class period)
· This PowerPoint lesson defines and explains the structure and function of the immune system.  It shows the complex interactions between the different components of the immune system.
· There are several opportunities for the students to respond to questions in this presentation.
· There are notes to the teacher in the PowerPoint presentation when viewed in edit mode.

· Application: White Blood Cell Count Activity (1 class period)
· This is an advanced investigation of the specific types of cells found in the blood.  
· Instructions are given for identifying the five types of white blood cells. 
· Students are instructed to examine 100 white blood cells and differentiate between the five types of white blood cells.  They record their data in a table and then calculate the percentage of each type of white blood cell.
· Note to teacher: Point out that the fragmentation of the neutrophils indicates the age of the cell. Older neutrophils will have more fragments. This has clinical significance. If a person has an infection, and most of the neutrophils are highly segmented, it may be that the white blood cell production system is becoming exhausted and is not making many young neutrophils. 
· Elaboration Step- Extensions of White Blood Cell Count Activity (1 class period)
· Students are asked to write a short report on how technicians count white blood cells in the lab.
· Students are challenged to find the normal values for differential white blood cell counts and compare the results the obtained in class.
· Evaluate Step- 
This activity can be traditionally graded.  Answers will vary depending on what each student saw in their individual slide.
Resources for Teacher:
· Stained Blood Cell Slides:
http://www.hometrainingtools.com/product_categories/148/products/3481-human-blood-slide-wright-s-stain-smear
http://www.enasco.com/product/SL10208M
http://www.naugraexport.com/bimages/slides.html
· Additional PEER curriculum on immunity:

http://peer.tamu.edu/curriculum_modules/OrganSystems/Module_1/index.htm
· The CELLs Alive site has interesting immune system videos for sale and many tutorials and games on cell structure and function:
http://www.cellsalive.com/
· Howard Hughes Medical Institute Virtual Immunology Laboratory

http://www.hhmi.org/biointeractive/vlabs/immunology/index.html
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