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About Us

Sarah Mackie, CVT
• Started working as a Technician in 2007

• GP until 2014, ER 2015 to present

• Teaching since 2012 at Pima Community College
• Clinical Pathology 1 & 2, Radiology

• Veterinary Technician Manager at Southern 
Arizona Veterinary Specialty & Emergency 
Center

• Awarded the AVTE Teaching Excellence Award 
2022

Jennifer Yoon, CVT
• 25 years in the veterinary field.  Started out 

as a kennel assistant at 16. 

• Spent 20 years in emergency medicine

• Worked in research at the University of 
Arizona

• Lab specialist/CVT at Pima Community 
College in Tucson, AZ



Clinical Pathology 2: Microbiology
•Focus

• Students able to see what happens “Behind the 
Scenes” when they send a sample to the lab

• Help students understand how and why tests are done
• Benefits

• Produce more well-rounded Technicians for our field

•Use AVMA Sign-offs as a guideline for the labs 
that we do in class (13)

•Work with the Lab that prepares for the General 
Microbiology class at Pima Community College



Collaboration with the Biology Department



Culture Preparation













Class Flow

• Lab Manual
• Focus of the Lab
• Lab Supplies
• Lab Steps

• Lectures Online

• In class – Review lab Instructions

• Students 
• Be able to follow instructions in Lab Manual
• Use Critical Thinking to interpret and understand the results
• Relate results to real life scenarios



Sign-offs

• Perform microbiologic procedures/evaluations:
• Collect Representative Samples

• Culture Bacteria and Perform Sensitivity Tests

• Identify Common Animal Pathogens using 
commercially available media and reagents

• Perform Common Biochemical Tests

• Perform Staining Procedures

• Prepare/Evaluate Ear Cytology, Reproductive 
Cytology, Dermatophytes

• Prepare diagnostic specimens for shipment

• Prepare, label, package, and store specimens for 
laboratory analysis

Labs
• Bacterial Smear Preparation from Liquid and Solid Growth 

Media

• Gram Staining

• Isolation of Pure Cultures of Bacteria

• Isolation of Cultures from Natural Sources

• Handwashing Lab

• Oxygen and the Growth of Bacertia

• Effects of Chemical Agents on Bacteria

• Biochemical Reactions

• Urinary Tract Pathogens

• Identification of Microbial Unknowns

• Evolution of Antibiotic Resistance in Bacteria

• Reproductive Cytology

• Tissue Cytology



Labs
• Bacterial Smear Preparation from Liquid and Solid Growth Media, Gram Staining, Isolation of 

Pure Cultures of Bacteria (2 parts), Isolation of Cultures from Natural Sources (3 parts)
• Learn the Basics to use for Future Labs

• Handwashing Lab (2 parts), Effects of Chemical Agents on Bacteria (2 parts)
• Understand how well chemical agents and antibiotics kill bacteria

• Oxygen and the Growth of Bacteria (2 parts)
• Understanding why/how we can determine some bacterial O2 requirements

• Biochemical Reactions (4 parts), Identification of Microbial Unknowns (3+ parts)
• Understand how we can determine bacterial properties
• Use this to identify unknown bacteria

• Urinary Tract Pathogens (3 parts)
• Understand how we run a Urine Culture and Sensitivity Test and what the results mean

• Evolution of Antibiotic Resistance in Bacteria (3+ parts)
• Understand how a resistant bacteria is created

• Reproductive Cytology
• Understand how to run a Vaginal Cytology and Sperm Evaluation

• Tissue Cytology (2 parts)
• Understand what we are looking for on various types of cytology samples



Handwashing Lab



1. Gather supplies
2. Label each plate
3. Innoculate “Before” section
4. Wash hands according to individual 

test parameters
a. Soap vs soap
b. Drying variations
c. Hand Sanitizer vs Soap

5. Innoculate “After” section
6. Seal and incubate







Chemical Agents Lab



1. Create plates with bacteria and antimicrobial disks
2. Incubate
3. Review the Zones of Inhibition
4. Identify Resistant vs Intermediate vs Sensitive





Urinary Tract Pathogens Lab



1. Urine Gross Exam
2. Inoculate BHIB & Selective 

Media
a. PEA G+, DLA G-

3. Create Dilutions of Urine 
Sample

4. Inoculate NA Plates
5. Incubate



1. Examine and calculate colony forming units in original sample
2. Create Antibiotic sensitivity plates, Incubate
3. Identify bacteria and Bacterial effectiveness



GOAL:

Bring it back to 
the clinical 
significance





Antibiotic Resistance Lab



Re-expose 
the 
bacteria 
until 
everyone 
gets 
resistant 
bacteria





Questions?


