Unit: Evolution, Genetics or Immunology

Lesson: Antibiotic Resistance in Bacteria

Objectives:

· Students (Ss) will gain skills in commonly used microbial techniques

· Ss will collect samples of bacteria from objects/places they normally encounter

· Ss will grow these bacterial samples on agar plates

· Ss will able to observe any inhibition of bacterial growth by common antibacterial products

· Ss will be able to observe microevolution 

Introduction: 

This lab investigation focuses on the issue of antibiotic resistance in bacteria.  While the vast majority of microbes which include bacteria, protozoans, and viruses are not pathogenic a small percentage have been implicated in causing infections and spreading disease. Companies have capitalized on the public’s fear of these infectious microbes, specifically bacteria, by developing antibacterial and antimicrobial agents that can readily be purchased in nearly all supermarkets and drug stores. The availability of these products is growing more and more ubiquitous and include items such as hand soap, lotions, detergents, and gels (i.e. Purell). These agents have also been placed in some plastics that are primarily used to manufacture children’s toys and furniture. The public has been led to believe that these products are a necessary defense against infectious disease and that merely washing one’s hands with ordinary soaps will not cleanse the body of these “deadly pathogens.” The tremendous increase in consumption of these products combined with indiscriminate prescription and use of antibiotics and adding antibiotics to animals such as cows, pigs, and chickens (which are later consumed by humans) has played a pivotal role in the development of antibiotic resistant bacteria. Bacteria which were once susceptible to these antibiotics are no longer affected by them; they are resistant. 

In this investigation students will:

1. Collect samples of bacteria from everyday objects or places they encounter such as doorknobs, toilet seats, subway handles, etc.

2. They will grow a bacterial culture of their samples on nutrient agar

3. They will isolate a single bacterial colony, grow an entire “lawn” of the bacteria and expose it to different common household antibacterial products 

4. They will make observations on the growth of the bacteria by measuring any zones of inhibition that are present. 

5. Using this mostly qualitative assessment, students should be able reach a conclusion as to whether or not the bacteria they collected are actually resistant to the antibacterial agents to which they were exposed.

Materials:

Sterile cotton swabs


sterile droppers


antibacterial products

Boiled, sterile water


bunsen burner



slides or petri dishes

Prepared nutrient agar plates

filter paper discs 

Glass spreaders


tweezers

Sterile loops 



wax pencils

Ziploc bags



masking tape or colored labeling tape

Outline:

1.T discusses and demonstrates how the bacterial samples will be collected. The sterile cotton swabs will be used to gently wipe any surface of interest a couple of times. The cotton swab should not be opened until ready to use. After swabbing the surface, the swab should immediately be placed in a ziploc bag and the bag should be sealed.

2. Keep the bag sealed until ready to grow the sample. Bring the sample back to the lab. Dip a sterile eye dropper into a beaker of sterile water (water boiled for one hour) and collect a few drops of water. 

3. Remove the cotton swab from the plastic bag and add 1-2 drops of the sterile water directly to the tip to moisten it. 

4. Streak a prepared nutrient agar plate with the moistened cotton swab. Place the petri dish lid on the petri dish, let the sample absorb into the agar for about five minutes and then turn the dish upside down (You don’t want any condensation to fall onto the surface of the agar. This could cause contamination).

5. Let the plate incubate overnight at room temp (25 degrees celcius). 

6. After 24 hours observe the growth of colonies. You will probably have several different strains of bacteria growing, so you will need to isolate just one and grow it on another agar plate.

7. Using a sterile loop, remove one colony from the original plate, add it to sample of sterile water (need only a drop of water). Place the drop of water onto your new plate using a sterile dropper.

8. Using a sterile spreading rod, spread the sample on the plate to create a “lawn.” 

9. Using a wax pencil divide the plate into quarters (draw on the outside bottom of the plate) and label what sample will be in each quadrant). Let rest for five minutes.

10. Take 3 or 4 samples of your antibacterial products. Place a small amount (a drop will suffice) each into/onto a separate petri dish or slide. The students should make hypotheses about what they think will happen prior to doing this step.

11. Using, sterile tweezers dip a filter paper disc into the first sample, making sure to let any excess drip off. Then carefully place the sample onto the appropriate quadrant of the lawn you have just created. Make sure that the disc is not placed too close to the edge. Repeat for each of the other three samples. 





Figure of antibacterial discs on lawn.

12. Let the sample rest for five minutes, then turn the plate upside and incubate for 24 hours at room temp. 

13. Observe the plate after 24, 48, and 72 hours for growth and areas of inhibition using the Kirby-Bauer method. If the antibacterial product on the disc is effective at killing the bacteria, then there will be an area of inhibition around the disc where no bacteria is growing. Measure the diameter (in mm) of each of these areas of inhibition and record this information in a data table. Take measurements again after 48, and 72 hours. Refer to the chart below to see if the bacteria is resistant, intermediate, or susceptible. Since the bacterial strains are unknown the following are just approximations:

	Diameter of Inhibition
	What does this mean?

	</- 12mm


	Resistant



	13-17mm
	intermediate

	>/- 18mm
	Susceptible 


14.  Discuss the results with the class. Ask the students to formulate conclusions based on their findings, to think of errors that may have altered their results, and extensions of this lab (i.e. gram staining, bacterial transformation, DNA extraction, separating and examining the DNA in an electrophoresis gel.

