Bacteria Disease Mystery

Name _________________________
Small microorganisms such as bacteria can cause many different diseases in humans.  Most bacteria live harmlessly in the environment and our bodies without causing sickness.  In fact, bacteria play numerous positive roles in our lives by helping us to digest food, decomposing our sewage at water treatment plants, and helping plants we eat take up nutrients from the soil.  Bacteria cause disease when our bodies’ homeostasis, or state of equilibrium, is disrupted.  This can happen for several reasons.  Can you think of reasons why you might get sick at some times of the year?   
Humans are getting sick at alarming rates with diseases that have never been seen before.  We call a new disease an emerging disease.  In humans, West Nile Virus, Severe Acute Respiratory Syndrome (SARS) and Bird Flu are emerging diseases that you may have recently heard about on the news.  Can you think of any others?
Most emerging diseases actually come from animals in our environment.  These are called zoonoses.  There are several ways in which humans get zoonoses from animals.  Humans might pick up animal diseases through bites or contact with feces, or they may get animal diseases from an intermediate “messenger” or vector.  A vector, which is usually an insect, easily transfers a disease from an animal to a human.  

List a few disease vectors that you have heard of:
One of the reasons why emerging diseases are of current concern is that humans are at higher risk for zoonoses than ever before.  In fact, the Center for Disease Control, a US governmental agency that tracks the spread of new diseases, has an entire branch called the Bacterial Zoonoses Unit.   Can you think of a few reasons why humans living today (compared to thousands of years ago) have more contact with 1) animal bites or feces or 2) disease insect vectors?  

1)

2) 

By the end of class today, you will have learned several ways in which humans get zoonoses.  Keep these in mind as you complete your disease mystery.

Your task today:  You have just been urgently called by the Center for Disease Control’s Bacterial Zoonoses Unit.  People are becoming sick with a deadly disease that needs to be identified, and only you can help.  Scientists who need to identify the source of a disease use several types of information (lab results, patient symptoms, patient exposure to different animals) in combination.  Today you will do the same with the clues provided to identify the bacteria before it’s too late!  Good luck!
Instructions:  You will receive each clue one-by-one from your teacher.  The table and the questions provided (one per clue) will help guide you through the mystery.
	Bacteria and

Resulting Disease
	Shape
	Mode of Contact
	Gram Stain
	Symptoms
	Animal Source

	Bacillus anthracis 
Anthrax
	bacillus
	Aerosol, Skin
	positive
	Fever, respiratory 
	Wild & domestic animals

	Brucella spp. 
Bruceleosis
	coccus
	Skin, Ingestion
	negative
	Fever, headache fatigue
	Pigs, Dogs

	Salmonella 
Food poisoning
	bacillus
	Ingestion
	negative
	Fever, Vomiting
	Many

	Chlamydia psittaci 
Psittacocis
	coccus
	Aerosol
	negative
	Fever, Chills
	birds

	Escherichia coli
Food poisoning
	bacillus
	Ingestion
	positive
	Fever, vomiting
	Many (when uncooked)

	Leptospira spp. 
Leptosporosis
	spirilum
	Skin, Ingestion
	negative
	Fever, vomiting
	Rodents, rabbits

	Mycobacterium tuberculosis 

Tuberculosis
	bacillus
	Aerosol, Skin
	positive
	Fever, respiratory
	mammals

	Rickettsia rickettsi 
Rocky Mountain Spotted Fever
	spirrulum
	Tick bite
	negative
	fever, headache vomiting, rash
	rodents, dogs

	Francisella tularensis 

Tularemia
	bacillus
	Tick bite
	negative
	Fever, respiratory
	Rodents

	Listeria monocytogens 

Listeria
	bacillus
	Ingestion
	positive
	Fever, vomiting
	Many

	Streptococcus suis

Strep throat
	coccus, chain-like
	Aerosol, bites
	positive
	Fever, fatigue
	pigs

	Streptococcus iniae

Strep throat
	coccus, chain-like
	Aerosol, bites
	positive
	Fever, respiratory
	fish

	Streptococcus equi

Strep throat
	coccus, chain-like
	Aerosol, bites
	positive
	Fever, respiratory
	horses

	Pasteurella multocida

Pasteurellosis
	bacillus
	Animal bites
	negative
	Fever, respiratory
	Dogs, cats, rabbits

	Yersinia pestis 

Plague
	bacillus
	Flea bite
	negative
	Fever, headache, chills
	Rodents

	Borrelia novella

Squirrel disease
	spirrilum
	Tick bite
	negative
	Fever, fatigue, rash
	Squirrels

	Borrelia burgdorferi 
Lyme disease
	spirullum
	Tick bite
	negative
	Fever, headache fatigue, rash
	Rodents, deer


Bacteria Disease Mystery

Name _________________________
Answer the following questions as you go through the clues:

1. Clue # 1 tells you that the culprit is gram + or gram –  _________ 
Can you eliminate any bacterial shapes?    _____________________________

2. Clue # 2 suggests that the disease came from the following possible vector:  
_______________________________________
3. Clue # 3 gives you some information about the source animal.  Vectors carry diseases from the source animals (usually another mammal) to humans.  What source animal do you suspect?  List the evidence that backs up your claim.
Possible Source Animal(s): ________________________________
Evidence:  

4. With Clue # 4, you finally confirm the shape of the bacterium:  ______________

Does your internet research give you any additional information?  Be sure to look back at earlier clues.  
6.  Clue # 5 suggests that the new pathogen has the same bacterial fingerprint as 

__________________________.   Often bacteria that are in the same scientific genus have similar DNA profiles.  Can you now identify the bacteria causing the new disease (using your chart) and explain how it got into the victims?
Bacteria responsible: __________________________

According to the chart, identify the source animal for this disease: ____________
7.  Using Clue # 6, speculate as to why humans contacted the source animal this 
year.  What can studies of the environment tell you about new diseases? 
Name _________________________
Scientific Report to Center for Disease Control
(Complete After Solving Mystery)
The Center for Disease Control (CDC) has asked you to design a policy to control the spread of this new disease, now that you have identified its source.  Work in small groups (3-4) to answer the following questions from policy-makers at the CDC.
1. Scientific data suggest that red squirrel numbers are increasing, especially near human parks where the squirrels like to eat trash.  What would you suggest in order to control the spread of this disease?
2. Name three different ways in which we could control this disease by targeting different parts of the bacteria’s life cycle (including vector, source, and human).
3. Is there any way, using clues from the environment, that we can predict a future outbreak of this disease?

4. Do you expect certain humans to be impacted more than others by this disease?  Why?
5. In some parts of the world, grey squirrels are outcompeting red squirrels and driving down their population numbers.  Should we try to protect red squirrels?
6. Given your expertise, list a few ways in which diseases can “jump” from animals to humans.  How can we prevent these jumps?





































	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
























