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Lab 10:  Case Study and Diagnostic Microbiology

In the summer of 1998, 167 patients in a small town in Minnesota were hospitalized due to a gastrointestinal infection.  Each patient had some common symptoms, which included abdominal cramps, nausea, diarrhea, fever, vomiting, fatigue and increased frequency of bowel movements.  Ten of the patients had more severe symptoms, which included dehydration, and/or septic shock.  For the majority of these patients the first symptoms began about 12-24 hours after eating dinner at a prominent restaurant in this town.  A couple of the patients suffered symptoms after 2 days.  One patient died and the rest recovered within 1 week.  
A rectal swab was taken from each of these patients and a culture was isolated.  You will receive a culture from a patient in this case.  You must use your Microbiology lab skills to identify the organism based on its biochemical properties.

Day One:

· Obtain your culture.

· Obtain the following media and label it as indicated in parenthesis immediately:

· Indole broth (IND)

· Methyl Red broth (MR)

· Voges Proskaur (VP)

· Citrate slant (CIT)

· SIM Media (H2S)

· Urea broth (URE)

· Motility media (MOT

· Glucose fermentation Broth with Durham Tube (GLU/GAS)

· Lactose fermentation broth (LAC)

· Sucrose fermentation broth (SUC)

· Mueller Hinton Agar plate (MH)

· Inoculate the Media with your rectal swab culture and incubate at 37 degrees C.

· Perform a Gram Stain and observe.  Record your observation in Table 1.

·  Work with your group to answer the following questions:

1. Review the information given in the case study above and determine all of the possible organisms that could have caused this outbreak.  List them below.
2. The CDC ruled out Staphylococcal Food poisoning right away.  Explain why this was ruled out based on the information given in the case.

3. This restaurant served 9 different items on the menu and the patrons had a choice of 1 entrée and 2 sides.  Below you have information about the food items.  You also have information relating the various menu choices with the percentage of the customers who became ill.  Try to determine which single food ingredient (not menu item) that may have been the culprit and defend your answer.

	Menu Item
	Preparation 

	Roast Duck


	Prepared with Malaysian spice rub, stuffed with apple slices.

	Roast Sweet potatoes
	Covered Malaysian spice rub and parsley then roasted.

	Rice
	Basmati rice cooked in chicken broth and garnished with chopped parsley before serving

	French fries
	Chopped Idaho potatoes fried in peanut oil and salted.

	House Salad
	Lettuce, tomatoes, cucumbers, and onion.  Served with Italian house dressing (olive oil, balsamic vinegar, garlic, parsley, salt, pepper)

	Southern Tenderloin
	Pork Tenderloin coated in Southern spice rub and roasted. Served with BBQ sauce on the side.

	Cole slaw
	Shredded cabbage, mayonnaise, vinegar, sugar, salt and pepper

	Fried chicken
	Chicken parts dipped in buttermilk and dusted with cornmeal.  Fried to a golden brown in peanut oil and served over a bed of parsley garnish.

	Thai peanut noodle salad
	Cooked vermicelli, cucumbers, green onion, thai peanut dressing and coated in chopped peanuts.


	Menu choice
	Percentage of patrons who chose this meal who became ill.

	Duck, noodle salad, rice
	40%

	Tenderloin, house salad, fries
	45%

	Tenderloin, cole slaw, sweet potatoes
	3%

	Tenderloin, house salad, noodle salad
	50%

	Duck, noodle salad, slaw
	0%

	Duck, house salad, noodle salad
	38%

	Chicken, slaw, fries
	0%

	Chicken, rice, house salad
	60%

	Chicken, sweet potatoes, house salad
	55%

	Chicken, fries and house salad
	30%


Choice(s) and explanation (remember choose a single ingredient):

Day 2:
· Obtain your tests from the incubator.  Use the Power Point and your knowledge about the media to score each test and fill in the results table.
· Measure the Zones of inhibition on the Antibiotic disk plate and use your textbook to determine if the organism was S, R or I to each antibiotic.

Table 1.  Your Lab Results (Fill in the Data)

	Microscopic morphology
	IND
	MR
	VP
	CIT
	H2S
	URE
	MOT
	GAS
	LAC
	SUC
	GLU

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 2.  Antibiotic Resistance (Fill in the Data)

	Antibiotic
Fill in the correct antibiotic
	Zone of inhibition size (mm)
	Is bacteria susceptible, resistant, or intermediate

	 
	 
	 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Answer the following questions:

1. Use the Identification matrix to determine the identity of the organism that caused the infection.  What is it?

2.  Based upon your observations of the zones of inhibition, which antibiotic(s) would be most effective in the infection?

3. Which species of this organism is most commonly found in the US?

4. List some ways in which the food item could have become contaminated.

5. List some strategies the restaurant and/or the FDA can use to prevent this kind of outbreak in the future.

Identification Matrix

	Bacteria
	Morph.
Gram 
	IND
	MR
	VP
	CIT
	H2S
	URE
	MOT
	GAS
	LAC
	SUC
	GLU

	Enterobacter 
	Neg.
Rod
	-
	-
	+
	+
	-
	-
	+
	+
	+
	+
	+

	Escherichia coli
	Neg.
Rod
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+ and -  
	+

	Klebsiella 
	Neg.
Rod
	-
	-
	+
	+
	-
	+
	-
	+
	+
	+
	+

	Salmonella
	Neg.
Rod
	-
	+
	+ and - 
	+ and - 
	+
	+
	+
	+
	-
	+ and -  
	+

	Providencia 
	Neg.
Rod
	+
	+
	-
	+
	-
	+ and - 
	+
	-
	-
	+ and -  
	+

	Vibrio sp.
	Neg.
curved Rod
	-
	-
	+
	+
	-
	-
	+
	- 
	-
	+
	+

	Shigella sp.
	Neg.
Rod
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
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