Antibiotic Sensitivity Tests
Investigative Question:  Which antibiotics are most effective against gram negative bacteria (E. coli) and gram positive bacteria (Bacillus subtilis)?
Materials and Supplies:(see order sheet)

Inoculating loop

Bunsen burner or propane torch

Microscope slides
Gram Stain Kit

Coverslips

Petri dishes

Microscope (10, 40, 100 objectives +10X eyepiece)
Grease pencils

Bacillus subtilis culture

E. coli culture

Antibiotic disks (treated with tetracycline, streptomycin, penicillin, ampicillin, or other)

Grade Level Expectations:

· 1.1.6. Analyze structural, cellular, biochemical, and genetic characteristics in order to determine the relationships among organisms

· 1.2.6 Understand cellular structures, their functions, and how specific genes regulate these functions

· 2.1.2 Understand how to plan and conduct systematic and complex scientific investigations

· 2.1.3 Synthesize a revised scientific explanation using evidence, data, and inferential logic.

Protocol:
Part 1.

You will place a small paper disk treated with each test compound in one quadrant of a plate of nutrient agar that contains the bacterium.  If the compound is effective, a clear ring of no bacterial growth (zone of inhibition) appears around the disk after the bacterial plate is incubated.  

Procedure:

Use aseptic technique at all times while handling these plates

1. Your group will receive 2 petri dishes of nutrient agar

2. Write your names and lab period on the lid of the plate. Also label the Petri dishes #1 and #2. 

3. Turn over the dishes and use a grease pencil to draw a line down the middle, turn the plate 90 degrees and draw another line so that the line is an + shape.  This divides the plate into quarters or quadrants.

4. Inoculate the agar of plate #1 with bacteria specimen #1.  Be sure you are using aseptic technique (hold the plate and clamshell the plate, do not take the cover off, simply lift the edge of the plate and insert the inoculating loop).  Streak the plate in a zig zag motion being sure to cover the entire plate with the bacterium
5. Repeat #4 with bacteria specimen #2.  

6. Obtain the four antibiotic disks (make sure they are all different).  Use forceps to place them in the center of each quadrant.  The letters on the disks identify which antibiotic they contain. 

7. Be sure disks adhere to the agar, do not push them into the agar.

8. Place in a 37 degree Celsius oven for 2-3 days.

Part 2 (2-3 days after placing plates in oven)

1. Observe the zones of inhibition on both plates.

2. Measure the diameter of the zones of inhibition and record in mm. Record data in table.

3. Use a sterile inoculating loop (pass through flame) and take a sample of bacteria by placing a small amount on the loop.  Take a sample and streak a small area of a slide.  Do this for both bacteria samples.

4. Use gloves and obtain a gram stain kit.  Perform the gram stain technique on a slide for each of the bacteria plates.  Place a coverslip on the smear.

5. Observe under a microscope beginning with the lowest power and working up to 100X objective (1000X magnification with a 10X objective) using oil on the 100X magnification

6. Are there more gram positive (pink) or gram negative (purple) cells?

Data Tables:

	Antibiotics
	Zone diameter for Plate 1 (mm)
	Zone diameter Plate #2 (mm)

	Tetracycline
	
	

	Streptomycin
	
	

	Penicillin
	
	

	Ampicillin
	
	


Information Tables

Gram stain reaction for common bacteria


	Rod  (g+
	Rod  (-)
	Coccus  (g+)
	Coccus  (g -)
	Spiral (-)

	Bacillus subtillis
	Escherichia coli
	Staphylococcus aureus
	Neisseri perflava
	Rhodospirillum rubrum

	Bacillus megaterium
	Pseudomonas aeruginosa
	Staphylococcus epidermidis
	
	

	Bacillus cereus
	
	Streptococcus faecalis
	
	

	
	
	Sarcina lutea
	
	



Properties of gram positive and gram negative bacteria
	Characteristic
	Gram Positive
	Gram Negative

	Color:
	Purple to black
	Pink to red

	Peptidoglycan content
	90% of cell wall
	5-20% of cell wall

	Sensitivity
	Penecillin
	Streptomycin

	Shape
	Spore forming rods, cocci
	Most nonspore-forming rods, some cocci, spirals

	Toxins
	Exotoxins
	Endotoxins


Gram Positive and Gram Negative

Write a “+” for gram positive and a “-“ for gram positive in the appropriate column for the bacteria. Leave blank if it does not apply.
	
	Plate/Bacteria #1
	Plate/Bacteria #2

	E. coli
	
	

	B. subtilits
	
	



Ideas for advanced study:

· Use blank antibiotic disks to an use other antibiotics you may have on hand (Excenel, NuFlor, Tylan 200, LA 200, Gentocin, etc).  Soak the disks for 5-10 minutes in about 5 cc of antibiotic (place disks in a petri dish lid).  Do several at a time and perform numerous experiments.  You can swab the nasal passages of pigs, inside of your cheek, swab a baby pigs anus, etc and perform your own tests.  This is basically what a veterinarian will do anyway on an unknown illness.

