LABORATORY #2

Preparation of Smears, Gram Staining, & Evaluation of Clinical Specimens

Laboratory #2 - 120 points

Objective:
1. Prepare and evaluate gram stain smears.

2. Correctly interpret and record gram stains on clinical specimens, including respiratory, urogenital, wound and CSF specimens.
Materials:
24 hour streak plates of: (from Laboratory #1)


Staphylococcus aureus


Staphylococcus epidermidis

Escherichia coli


Streptococcus sp. 

5 used but cleaned microscope slides


Inoculating equipment:
Bacti-Incinerator

Inoculating loop


Staining equipment:
Stain rack 

Forceps

Wash bottle

Side drying rack
Bibulous paper

Gram Stain Reagents:
Crystal violet

Gram's iodine

Acetone-alcohol


Gram's safranin

Study gram stains

Microscope


Immersion oil
References:
Mahon and Manuselis, Textbook of Diagnostic Microbiology, 
Second 
Edition, Chapter 7


Mahon and Manuselis, CD accompanying Textbook of Diagnostic 
Microbiology

http://medic.med.uth.tmc.edu/path/grampro.htm

http://www.meddean.luc.edu/lumen/DeptWebs/microbio/med/gram/gram-stn.htm



Gram Stain Tutor software, University of Washington

Principles:

The Gram stain is the most useful stain used in clinical microbiology for identification of routine cultures.  It is a differential stain requiring a primary stain and a counter-stain.  The primary stain is crystal violet, which is followed by an iodine solution.  The iodine is called the mordant, which is a substance that combines with a dye to form an insoluble colored compound.  This insoluble precipitate is called the crystal violet-iodine complex.  Gram positive organisms do not retain the primary dye after decolorization if the iodine mordant is omitted.  After decolorizing, usually with 95% ethanol or acetone-alcohol, a safranin counter-stain is applied to the smear.  If the decolorizer step is omitted, all bacteria will appear Gram positive.

Organisms that resist decolorizing and retain the crystal violet-iodine complex appear purple or deep blue micro​scopically and are called Gram positive (g+).  Conversely, those cells that decolorize or give up the crystal violet-iodine complex more rapidly will accept the safranin counter-stain and appear red.  These are Gram negative (g-) organisms.
Direct gram stains from clinical specimens can provide the physician with valuable information to begin treating patients with antibiotics long before culture results are obtained.  Of course, clinical gram stain results are preliminary only, and the physician should evaluate antibiotic therapy when culture and antibiotic sensitivity results are available.
Procedure:

1. Preparation of Smears:  Prepare smears of organisms from each plate.  You will make a total of 10 smears, but put two (2) smears on each slide.
a. Use clean but used slides.  If necessary, rinse each in alcohol to remove any grease.  Dry thoroughly with lens paper.

b. Label each slide appropriately, handling the slides by the edges only.  Use a pencil or a wax marking pen.

c. Place a small drop of tap water on the center of each slide.  Using a sterilized inoculating loop, obtain a small amount of the colony to be stained and emulsify in the drop of water on the slide.  Spread over an area of about the size of a nickel.  An      adequate smear is one that, when held up to the light, a thin film is faintly visible.  Do not make the smear too thick.
d. 
   Allow the smear to air dry and then heat fix by holding the slide, smear side out, against the opening of the Bacti-Incinerator for about 3 seconds.  Hold the slide with forceps to prevent burning of your fingers.  Check to make sure the slide has been heated sufficiently by gently placing the slide, smeared surface up, against the back of the hand; the slide should feel moderately warm.  After cooling, the slide is ready for staining.
2. Gram Stain

a. Place the slides, smear surface up, on the staining rack over the sink or a staining dish.

b. Flood the slide with crystal violet, and allow to react for thirty (30) seconds.

c. Handling the slide with forceps, tilt it to about 45º angle to drain the dye off.

d. Continue to hold the slide at an angle and immediately rinse it thoroughly with a gentle stream of water from the wash bottle.

e. Replace the slide on the rack and flood it with iodine.  Allow it to react for thirty (30) seconds.

f. With forceps, tilt the slide and allow to drain.

g. Immediately rinse the slide thoroughly with water from the wash bottle.

h. With the slide still at an angle, decolorize it quickly by allowing the decolorizer to run over and off the smear.  Do this only until most of the purple color is gone (1 to 5 seconds).

i. Rinse immediately with water.  This stops the decolorizing process.

j. Replace the slide on the staining rack and flood it with safranin.  Allow to stand for 30-45 seconds.

k. Drain the slide and wash thoroughly with water.
l. Allow the slide to dry in a rack or blot (not rub) carefully with bibulous paper.
3. Evaluation of Clinical Specimen Gram Stains

The University of Washington software entitled “Gram Stain Tutor” will be shown in lab and will be available for practice at your convenience on the lab computers.  Then, use several of the gram stains to practice recognizing and counting WBCs, organisms, and epithelial cells.  Have the instructor check you out on several.
Clinical gram stains should be quickly scanned on low power to detect any large elements, such as yeast, fungal elements or parasites.  Switch to oil immersion and scan under oil.  If the smear is small, the entire smear should be searched.  If the smear is rather large, a minimum of 20 oil immersion fields from different parts of the smear should be searched.

Reports should use the descriptions as follows:

1. gram positive cocci in pairs and/or chains and/or clusters. 

2. gram negative bacilli (rods) large or small

3. gram negative coccobacilli

4. gram negative diplococci, intracellular and/or extracellular

5. gram positive rods (large or small)

6. budding yeast

7. fungal elements

The quantity of each organism is also determined.  Enumeration of WBCs, the number of organisms, and epithelial cells should be as follows:

        many = 10-20/oil immersion field 

        moderate = 1-9/oil

        few = less than 1/oil

        rare = less than 10/slide

Obtain at least three different smears in each category (as listed on the report form at the end of this laboratory), read the stain, and report the results.
Clinical Gram Stains

(10 points each)
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Study Questions (You do NOT need to turn these in for a grade, but this information WILL be on exams.)

1.
Why are direct gram stains ordered on clinical specimens?  

2.
Why is a direct gram stain performed on all anaerobic cultures, even if it is not specifically ordered by the physician?  

3.
Why is a gram stain performed on all CSFs?  

4.
List (by gram stain morphology) the three most expected organisms from CSF.  

5.
Why are gram stains not ordinarily done on a) vaginas and b) stools?  Be specific by stating the exact interfering organism(s).  

6.
What most likely are the following organisms from direct gram stains?  (1 point each)

Sputum  g + dc in pairs


Sputum  g - cb


Wound  g + c in clusters


Wound g + c in chains


Genital g - dc, intracellular
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