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Rhinoceros Stricken With Mysterious Disease
Standards:

3.2.10 B  Apply process knowledge and organize scientific and technological phenomena 


    in varied ways.

· Describe materials using precise quantitative and qualitative skills based on observations.

· Use process skills to make inferences and predictions using collected information and to communicate, using space/time relationships, defining operationally.

3.3.12 B  Analyze the chemical and structural basis of living organisms.  

· Identify and describe factors affecting metabolic functions (e.g., temperature, acidity, hormones). 

3.3.10 A   Explain the structural and functional similarities and differences found among

      living things.

· Identify and characterize major life forms according to their placement in existing classification groups.

3.7.10 A  Identify and safely use a variety of tools, basic machines, materials and 


    techniques to solve problems and answer questions.

· Select and safely apply appropriate tools, materials and processes necessary to solve complex problems.  

3.1.10 C  Apply patterns as repeated processes or recurring elements in science and 


    technology.

· Examine and describe recurring patterns that form the basis of biological classification, chemical periodicity, geological order and astronomical order.

3.2.12 C  Apply the elements of scientific inquiry to solve multi-step problems

· Generate questions about objects, organisms and /or events that can be answered through scientific investigations.

· Organize experimental information using analytic and descriptive techniques.
Introduction and Background:

This week, a spokesperson from the National Zoo in Washington D.C. announced that several rhinos have become seriously ill.  The unknown disease is apparently infectious and initially leaves the animals listless.  After several days the animals develop large open sores and they refuse to eat.  One rhino has already died from the unknown illness.  Three rhinos showing symptoms have been isolated from the rest of the herd.  Dr. Janette Henlopen, zoo veterinarian, suspects that a bacteria is responsible for the rhinos symptoms. Experts are currently working to identify the type of bacteria responsible.  After determining the type of bacteria, the experts will be able to select the most effective antibiotic for this outbreak. 

As a member of the scientific team searching for the identity of the bacteria, a pure sample of the suspected bacteria will be given to you for identification.  By performing several tests you will be able to identify the specific bacteria responsible for the illness.

The following is a brief description of the tests to be performed.

Streak plate - Streak two plates for each unknown bacteria.  One will be incubated at 37oC and the other will be left at room temperature.  After 24 hours the plates will be checked to determine optimum growth temperature.

Gram stain - This will be the most important test in the identification of the unknown.  This technique will show the gram characteristic (purple - positive or pink - negative) and the cell morphology (shape - coccus, bacillus, or spirullus).

Motility - A defining characteristic of bacteria is the ability to move.  A culture method using a semisolid medium indicates motility.  Cloudiness around the stab indicates movement by the bacteria.

Spore stain - When exposed to extreme conditions, spore forming bacteria produce endospores.  Endospores stained using the Schaeffer-Fulton method will appear as blue-green dots in a pink cell.  

Capsule stain - Slimy layers called capsules surround some bacteria.  The capsule stains a darker pink than the rest of the cell.  

Durham tube sugar fermentation - This test will determine the type of sugar fermented by the unknown bacteria.  If the bacteria can use the sugar in the broth, gas will collect in the small inverted tube or a color change will indicate the production of an acid.  If the sugar cannot be used no change will be observed.

Catalase - Some organisms produce the enzyme catalase.  To test for this, a drop of hydrogen peroxide is placed on bacteria in the streak plate that had the most growth.  A positive test will bubble, indicating the presence of catalase.

Indole – A biochemical test is performed on bacteria determine the ability of the organism to split indole from tryptophan, an amino acid.
Hydrogen Sulfide – This test is done using Kovac’s Reagent to see if the bacteria is capable of producing Hydrogen Sulfide.

Guiding Questions:
Vocabulary:

Materials:

unknown bacteria culture 18-24 hours old

2 petri dishes of agar



1 tryptone soy broth

1 sucrose broth (Durham tube)

1 lactose broth (Durham tube)


1 tube of semisolid agar


inoculating needle



inoculating loop 

disinfectant

antibacterial soap





Bunsen burner

matches

immersion oil


microscope slides
hot plates 

marking pencil

paper towels
lens paper

deionized water 

50 ml beakers

95% ethanol

gram’s iodine

safranin

malachite green

nigrosin

crystal violet

methylene blue

Kovac’s Reagant

hydrogen peroxide


Safety notes:
Review and follow all safety precautions outlined in the Aseptic Technique Lab.

Procedure:

All pages referenced are to be found in Microbiological Applications. 

Day 1
1.  Streak two petri dishes using the procedure described on pp. 78 and 79.  Label petri dishes with unknown number, initials, temperature, and class period.  Incubate one plate at 37oC and the other at room temperature.  

2.  Prepare a smear of your bacteria using the procedure described on pg. 51.  Gram stain the smear using the procedure on pg. 57.  Label the stained slide by placing initials at the edge of the slide.  View the slide and record gram characteristic and cell morphology on your data sheet.  

Day 2

1.  View the plates from Day 1 and record optimum temperature on data sheet.  All bacteria for tests performed Day 2 and Day 3 will come from the plate with the optimum growth.  


2.  Prepare a smear of your bacteria using the procedure described on pg. 51.  Spore stain your bacteria using the procedure described on pg. 59.  While the slide is steaming in step 1, inoculate the sucrose and lactose broths by aseptically placing one loop of bacteria into each tube. After the tubes are inoculated, continue spore staining at step 2.  

3.  While one team member is setting up the microscope to view the prepared slide, another team member should inoculate a tube of semisolid agar using the stab technique pictured on pg. 68.  Label tubes with unknown number and class period.  Incubate the tubes for 48 hours at optimum temperature (37oC or room temp).   Incubate the tube at optimum temperature (37oC or room temp).

4.  Label the stained slide by placing initials at the edge of the slide.  All team members should view the results of the spore stain.  Record results on data sheet.

Day 3  
1.  Prepare a smear for capsular staining using the procedure on pg. 55.  For this test, nigrosin will be used instead of India ink.   Label the stained slide by placing initials at the edge of the slide.  All team members should view the results of the capsular stain.  Record results on data sheet.

2.     To test for catalase production, place several drops of hydrogen peroxide on the bacteria in the petri dish.  Record your results on your data sheet.  

Day 4
1.     Observe the sucrose and lactose broth tubes.   Record results on data sheet.

2.  Observe the semisolid agar and record results on data sheet.

3.    Review the completed data sheet and compare with the Characteristics of Known Bacteria table    provided.  Identify your unknown and record it on your data sheet.

References:

Benson, Harold J. Microbiological Applications. 6th ed. Dubuque, IA: Wm. C. Brown Publishers, 1994.
Leboffe, Michael J. and Burton E. Pierce. A Photographic Atlas for the Microbiology Laboratory. Englewood, CO: Morton Publishing Co., 1996.

Identification of an Unknown Bacteria Data Sheet

Name______________________________________

Unknown number____________________________

Test results

Optimum growing temperature


37oC


200C

Gram characteristic



  +


   -

Morphology




coccus


bacillus

spirillus

Endospore




  +

             -

Capsule




  +                                -

Catalase




  +                                -

Sucrose broth




  +                                -

Lactose broth




  +                                -

Motility
                                                +

              -

H2S production



  +


   -
Indole production



  +


   -

Identity of the unknown bacteria:

____________________________
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