Germs Anyone?

Learning objectives.  Upon completion of this activity students will be able to:
1.  Design a scientific experiment with control s and replications.
2. Utilize aseptic technique to transfer bacteria from one type of culture media to another.
3. Critically read scientific literature.
4. Interpret and communicate scientific data.
5. Apply microbiological techniques and knowledge to a real life situation.

Rationale.  Investigative case studies draw from students’ real life experiences which are then applied to scientific reasoning.  This lab activity will not only draw on students’ real life experiences but will also draw on student’s previous lab experiences in proper laboratory techniques and data analysis performed in previous activities. The lab activity that will be particularly important, as students design their own experiment, will be a previous lab where students set up an experiment to test antibiotic effectiveness.     The lab will incorporate the use of scientific inquiry methods and strategies while students develop reasonable answers to the questions asked.  

Scenario
On the way home from class one day Christie and Jill stop at the local discount store to do some shopping.  As the girls are walking through the store, Christie notices a display with samples of a new antibacterial soap.  “I really like all the antibacterial products on the market today.”  Christie says as the girls walk by the display. 
 “Why?” asks Jill
“Using them just makes me feel more protected against all the nasty germs from everyone.”  Replies Christie.  
“Are you and your family sick less frequently now then before these products were on the market?” asks Jill.  “I don’t know what happened to just good old soap and water, don’t they work anymore?”  Besides that, I read an article that said that we actually need some of the bacteria, they are helpful.”  Says Jill.  
“No way” says Christie.  “I’ll take my antibacterial products over all those nasty germs any day.”



Case Analysis
1.  What is this case about?  Write 2-3 microbiology- related topic issues involved in this case.  




2.   Use the following table to assess what you already know about this topic by filling in the “what do I know column” and ask some questions that you would like to learn more about in the “what do I need to know” column.  
	What do I know?
	What do I need to know?

	










	



3.  Which of the above questions are you most likely to explore?  Why?


Critical Reading
Read the posted articles Antibacterial household products: Cause for Concern by Stuart B. Levy found at http://www.cdc.gov/ncidod/eid/vol7no3_supp/levy.htm and Antimicrobial Drug Resistance: "Prediction Is Very Difficult, Especially about the Future by Patrice Courvalin found at the following address, http://www.cdc.gov/ncidod/EID/vol11no10/05-1014.htm . Then answer the following questions in your own words.


1.  What is triclosan?

2. Why is there concern about the use of antibacterial chemicals in household products such as soaps and detergents?  (List at least 3).




3. What is the difference  between the intended result of antibiotic use and antibacterial product use?


4. Based on your current knowledge, why do consumers “buy into” the use of antibacterial products?


5. What are the two primary mechanisms that bacteria utilize to overcome and become resistant to triclosan?




6. Do humans “hold the cards” to antimicrobial resistance?  Why?


7. How do bacteria become resistant to antimicrobial drugs?  Explain each of the mechanisms.


8.  In your opinion, should there be cause for concern of cross-resistance between antibacterial products and antibiotics used to treat infections?  Why?




Analyze and Design an Experiment
To further explore triclosan and the possible role it plays in bacterial resistance, you will first analyze an experiment.  Following your analysis, you and your lab partner will design an experiment to test a hypothesis that you have concerning resistance in the context of antibacterial products and antibiotics.  
Analyze.  In the following experiment, Staphylococcus epidermidis (S. epidermidis) were repeatedly exposed to an antibacterial soap containing 0.46% triclosan.  Recall that S. epidermidis is a normal microbiota on human skin but is also an opportunistic pathogen.  Also, recall the conversation about antibacterial products that Christie and Jill were having as they walked through the store.  












Figure1.  Mean widths of ZOI (in cm) through four rounds of exposure to 0.46% triclosan.  

Round of testing refers to the number of exposures to 0.46 % triclosan.  Error bars represent 95% confidence intervals on each mean.



1.  What is ZOI? How is it measured and what does the measurement mean?



2.  What is the general trend that you observe in the results shown in figure 1?  


3.  What is the reason for conducting multiple rounds?


Table 1.  Zone of Inhibition (ZOI) measurements of typical antibiotics and the average values after four rounds of exposure to 0.46% triclosan.
	          
	Erythromycin 
15 ug
	Streptomycin
10 ug
	Penicillin
10 units
	Tetracycline
30 ug

	National Committee for Clinical Lab Standards
	< 13 mm
	< 11 mm
	< 28 mm
	< 14 mm

	Initial average ZOI
	30 mm
	11 mm
	47 mm
	24 mm

	Average ZOI after 4 rounds of 0.46% triclosan exposure
	

26 mm
	

14 mm
	

38 mm
	

20 mm


		

1. Based on the data presented in figure1, should we be concerned about cross- resistance between antibacterial products and antibiotics?  Why?



2. Do you see any correlations in the recorded data in figure 1?  Explain.



Using the information you have from lecture, previous lab activities and the information presented in this case study, develop a  step by step procedure that would allow you to conduct an experiment to see if the results presented in table 1 are realistic.  Use the circles below to show how you would set up your experiment.  Be certain to include an experimental and control setup.  These circles are not for recording your data but to guide you in designing an experiment, ie. What will you do first, second, etc.  As an alternative, you and your classmates can collectively design an experiment with the guidance of your instructor.  







Round 1:  Inoculated with ________________		Round 2:  Inoculated with ________________
Incubated at _______for ___________ (time)                    Incubated at _______for ___________ (time)








Round 3:  Inoculated with ________________		Round 4:  Inoculated with ________________
Incubated at _______for ___________ (time)                    Incubated at _______for ___________ (time)




1.  What will you use as your control on each of the above plates?  





2.  What will you use as your experimental group on each of the above plates?



3.  Explain how you would start each round (both control and experimental).  Include how you would inoculate each plate, where you would obtain the culture to be used from (remember, you want repeated exposures to your test “subject”).  


Data
	
	Round 1
	Round 2
	Round 3
	Round 4

	Control setup
	
	
	
	

	Plate 1
	
	
	
	

	Plate 2
	
	
	
	

	Plate 3
	
	
	
	






Conclusions and Analysis

1. On a separate sheet of graph paper, graph the class results of the experiment that was conducted.  
2.  Did the results that you and your classmates obtained support the graph that you analyzed?  Explain.  



3.  Based on the class results, should we be concerned about antibacterial resistance?  Why?



4.  If you used a different species of bacteria, would expect the results to be the same?  Why?



5.  Using the space below, develop an experiment that you will conduct to test if there is cross-resistance between antibacterial products and antibiotics.  (Use the diagrams provided to explain)  If time allows, conduct the experiment, record your data, and present your data in a table or a graph.   






Plate 1:  Inoculated with ________________		Plate 2:  Inoculated with ________________
Incubated at _______for ___________ (time)                    Incubated at _______for ___________ (time)








1.   What is your control?


2.  Record your results.   Did your results reflect those from figure 1 above?

3.  Based on your results, should there be cause for concern of cross-resistance between antibacterial  products and antibiotics used to treat infections?  Why? 
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