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Course:
AG-VT - 02.424 Veterinary Technology

Unit 22:
Importance of Laboratory Tests & Description of Circulatory and Urinary Systems
Lesson 1:
Importance of Laboratory Tests and Description of Circulatory and Urinary Systems
Georgia Performance Standards:
AG-VT-22 – (a - b)
Academic Standards:



ELA9RL5, ELA10RL5; SCSh6
National Standards: 






Objectives: 
1. Explain why it is vital that all laboratory tests are properly performed.
2. Describe the functions of the circulatory and urinary systems.
Introduction:

Laboratory tests are valuable tools that veterinarians use to diagnose and treat many animal health problems. These tests are performed in veterinary hospitals, zoos, research facilities, and commercial labs. In most cases, it is the vet tech that is responsible for collecting samples and performing the tests. The vet tech must have a good understanding of proper collection techniques and specimen handling. Many tests require the use of complex equipment that the tech must know how to run and maintain. They must also be able to accurately perform the tests since the veterinarian will base treatment on the results. An inaccurate test could seriously jeopardize an animal’s health. There are many different types of tests that are performed in the veterinary lab. This unit will focus on hematology, urinalysis, and susceptibility testing, and the circulatory and excretory systems since an understanding of these systems is required to complete and evaluate test results. 
Teaching Time:
4 hours
Grades: 9-12

Essential Question: What are the functions of the urinary & circulatory systems?
Unit Understandings, Themes, and Concepts:  Students will gain an understanding of the importance of the urinary and circulatory systems.
Primary Learning Goals:  Students will be able to explain the processes and importance of the circulatory and urinary systems, as well as the lab tests that can help evaluate their functions.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_ __ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References: Martinee, Elisabeth A. Ag-Tech Prep Veterinary Science.  Cornell Educational Resources Program, Cornell University, Ithaca, New York.  2001.
Materials and Equipment:

Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

POWERPOINTS:



Web Resources:

Additional Web Resources:
Georgia Performance Standards:
             AG-VT-22– (a - b)
AG-VT-22:
Students will investigate the urinary system, including its functions, major organs, and how it operates. They will view models; microscope slides, and preserved specimens.  They will perform several urinalyses and chart the results.

a.
Explain why it is vital that all laboratory tests are properly performed.

b.
Describe the functions of the circulatory and urinary systems.
Academic Standards:



 ELA9RL5, ELA10RL5; SCSh6
ELA9RL5, ELA10RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

SCSh6. The student communicates scientific investigations and information clearly.
Lesson Introduction Activity

Lesson:
Importance of Laboratory Tests and Description of Circulatory and Urinary Systems
Assignment:


On a piece of paper, list the following items, leaving three lines under each item for additional notes:

1. Explain why it is vital that all laboratory tests are properly performed.

2. Describe the functions of the circulatory and urinary systems.
Be prepared to share ideas with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


Teaching Procedure

Circulatory System Functions:

The circulatory system consists of the heart, blood vessels, and lymphatics. Its functions are:

· Respiratory – O2 and CO2 exchange

· Excretory – removes waste from body cells

· Protection – clotting, and transporting white blood cells to infections

· Nutrition – carries energy and food throughout the body

· Regulatory – helps to maintain pH and temperature

· Hormonal – transfers hormones to organs

Circulatory System Components:

Heart – a muscular, four-chambered pump that drives the circulatory system.

Pericardium – a fibrous sac that encloses the heart.

Artery – an elastic vessel with thick walls to maintain high pressure while carrying blood away from the heart.

Vein – a thin-walled vessel that carries deoxygenated blood to the heart.

Capillary – a microscopic vessel that forms a network between arteries, veins, and body tissues.

Lymph system – consists of lymphatic vessels and tissues (tonsils, thymus, spleen, lymph nodes) that play an important role in immunity and disease prevention.

Lymph node – bean-shaped structures located throughout the body that produce lymphocytes and monocytes, and filters bacteria, foreign bodies, and malignant cells.

Spleen – largest lymph organ, produces lymphocytes and monocytes, stores red blood cells and iron, and destroys old red blood cells.

Blood Circulation Through the Heart:

Understanding how blood circulates through the heart is important when evaluating a sick animal. Problems in the right side of the heart will cause the abdomen to fill with fluid (ascites). Problems in the left side of the heart will cause lung congestion. 
Blood flows through the heart in this order:

Right atrium → right ventricle → pulmonary arteries

→ lungs → pulmonary veins → left atrium → left

ventricle → aorta

Major Arteries & Veins:

Aorta – the largest artery that sends blood from the heart to the body

Brachiocephalic – branches from the aorta to send blood to the head and ride side of the body 
Common carotid arteries – (left & right) run up both side of the neck and supply blood to the head 

Coronary arteries – wraps around the exterior of the heart and supply blood to the heart muscle 

Facial artery – wraps under lower jaw and is used to take the pulse on a horse or cow

Femoral artery – runs down the inside hind leg; used to take the pulse on a cat or dog

Mesenteric – supplies blood to the intestines

Renal artery – supplies blood to the kidney

Pulmonary arteries – carry deoxygenated blood to the lungs

Pulmonary veins – carry oxygenated blood to the left atrium

Cranial vena cava – returns blood to the heart from the head, neck, and forelegs

Caudal vena cava – returns blood to the heart from the thorax, abdomen, and hind legs

Cephalic vein – runs along the front of the foreleg

Jugular vein – runs down the neck and returns blood from the head

Renal vein – returns blood from the kidney to the caudal vena cava

Femoral vein – runs along the inside of the hind leg

Saphenous vein – an extension of the femoral vein 

Arteries are generally located deeper in the body than veins.

The Structure of Blood:

Blood is composed of cells and plasma (the liquid portion of blood).

• Cells make up 40% of blood

• The cellular portion consists of erythrocytes (red blood cells), leukocytes (white blood cells), and platelets 

• The other 60% is plasma

The amount of blood contained in an animal varies by species. Usually blood volume comprises 6% to 8% of the animal’s total body weight. Health and age will cause variations in blood volume within a species. 

Blood Cells:

• The formation and development of blood cells is called hematopoiesis: 
hem = blood, poiesis = formation & development.

• All blood cells develop in the bone marrow from one type of cell called a  hemocytoblast.

• In young animals blood is produced in all the bones.

• Adults produce blood in the pelvis, ribs, vertebrae, femur, and humerus.

Erythrocytes

• The red blood cell is the most abundant blood cell.

• Its function is to transport O2 throughout the body.

• Erythrocytes contain hemoglobin, a pigment that contains iron and gives blood its red color when combined with O2.

• In mammals the red cell is non-nucleated, while reptiles and birds have nucleated red cells.

• A red cell’s life span in dogs and humans is 120 days, but this varies among different species.

Leukocytes

Leukocytes are colorless, nucleated cells that are capable of moving throughout the body. Their function is mainly body defense. They are divided into two categories: granulocytes and agranulocytes 

1. Granulocytes – produced in the bone marrow, have lobed nuclei, and granules in their cytoplasm. Neutrophils, basophils, and eosinophils are granulocytes.

Neutrophil – has red and blue granules in cytoplasm. Function is to stop or slow down foreign organisms. 

How they work – 

1. Phagocytosis – to eat bacteria and dead cells
2. Bactericidal – kill bacteria

How they get to infection site –

1. sticky and can migrate through vessel walls

2. release chemicals to attract other neutrophils to the infection site

Basophil – has dark purple granules in cytoplasm. Functions are phagocytosis, to mediate allergic reactions, and to produce heparin and histamine.

Eosinophil – has orangish-red granules in the cytoplasm. Function is to moderate the inflammatory response and phagocytosis.

2. Agranulocytes – produced in lymphatic organs, have rounded nuclei, and no

granules in cytoplasm.

Lymphocytes and monocytes are agranulocytes.

Lymphocyte – has a round nucleus and plays a vital role in immunity.

• divided into two categories:

1. T-cells, also called memory cells, are long-lived and once they are sensitized to

an antigen remember it so that the next time they can fight off that antigen.

2. B-cells encounter an antigen and divide to form many cells that all produce the same antibodies to fight the antigen.

Monocyte – has an irregular shaped nucleus. The largest cell in the blood, its function is phagocytosis.

Thrombocytes (platelets)

• main function is hemostasis (clotting)

• platelets are 1/3 the size of a red blood cell

• stop bleeding by adhering to damaged vessels and clumping together and releasing proteins that help form a clot 

• average life span of a platelet is 10 days

Hematology:

Hematology is the study of the structure of blood and the tissues that produce blood. Clinical hematology is a division of medicine that uses lab tests performed on blood to determine the cause of an illness. To correctly evaluate lab tests it is necessary to have a working knowledge of the circulatory system. The lab tests most commonly performed in veterinary medicine are: the PCV or hematocrit, white cell count, TPP (total plasma protein), and the blood film evaluation.

PCV – Packed Cell Volume

The PCV measures the percentage of red blood cells in the total blood volume. A capillary tube is filled with fresh anticoagulated blood, sealed with clay, and centrifuged for five minutes. The results are read using a special scale. An animal with a PCV that is below normal is said to have anemia. 

Normal PCV values:

Dog: 37-55 Horse: 32-48

Cat: 30-45 Bovine: 24-46

TPP– Total Plasma Protein

TPP is a measurement of proteins produced mainly by the liver. TPP is measured using a capillary tube of blood. The tube is scored with the edge of a microscope

slide, broken at the plasma layer, and the plasma is placed on a refractometer. The refractometer takes a measurement in g/dl. An elevated TPP is a sign of

inflammation, infection, or dehydration. A decreased TPP occurs normally in newborns, pregnant animals. 

The Urinary System:

The Urinary system consists of the kidneys, ureters, urinary bladder, and urethra. Its function is to extract and remove waste from the blood. The kidneys are responsible for extracting and collecting waste. They are paired organs located on both sides of the spinal column and are bean-shaped in most species of animal. The kidneys of cattle have several lobes instead of the bean shape. The kidneys consist of a cortex, medulla, and renal pelvis. Throughout the cortex and medulla are located nephrons; nephrons are the functioning units of the kidneys and are directly responsible for the filtering and collection of wastes from the blood. Collecting ducts run through the medulla and drain into the renal pelvis.

Urine then passes into the ureters and proceeds to the bladder. The ureters are smooth muscled tubes that extend from each kidney. They use peristalsis to move urine to the bladder. Urine is pushed into the bladder every 10 to 30 seconds depending on the species. It flows in spurts rather than continuously.

The bladder, consisting of smooth muscle, is an extremely elastic sac that is capable of holding large volumes of urine. The bladder has three openings: two

that receive urine from the ureters, and one used to excrete urine to the urethra. The urethra carries urine from the bladder to the exterior. The urethra varies in length and circumference in males and females. The female urethra is shorter in length and runs directly from the bladder to the exterior.

Males have a narrower urethra that is longer to extend through the accessory sex glands and exit through the penis.

3 Phases of Urine Production:

The 3 phases of urine production are: filtration, reabsorption, and secretion. These phases occur in the nephrons, the functioning units of the kidney.

1. Filtration 
• blood enters the glomerulus through the afferent arteriole

• under various pressures, water, salt, and small molecules move out of the glomerulus and into Bowman’s capsule

2. Reabsorption

• occurs in the proximal convoluted tubule and the loop of Henle

• substances needed by the body such as water and electrolytes will be  reabsorbed by the body from the loop of Henle

3. Secretion

• substances are secreted into the collecting tubules and transported to the renal pelvis 

Summary                                                                                                        

Evaluation

Written test

Daily Notes

Class Participation

Individual Learning Assignment

Daily Food Log

Group Learning Activity

Presentation Learning Activity

Individual Learning Activity

Lesson:
Importance of Laboratory Tests and Description of Circulatory and Urinary Systems
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Explain why it is vital that all laboratory tests are properly performed.

2. Describe the functions of the circulatory and urinary systems.
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Importance of Laboratory Tests and Description of Circulatory and Urinary Systems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Explain why it is vital that all laboratory tests are properly performed.

2. Describe the functions of the circulatory and urinary systems.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Importance of Laboratory Tests and Description of Circulatory and Urinary Systems
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Explain why it is vital that all laboratory tests are properly performed.

2. Describe the functions of the circulatory and urinary systems.
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: What are the functions of the urinary and circulatory systems?
Vocabulary

Vein 
Artery

Capillary

Ureter 

Lesson Evaluation

Lesson Evaluation Key
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