Gram cell staining

The most used stain in microbiology is the Gram stain developed in 1884 by Danish bacteriologist - Professor Hans Christian Joachim Gram. The Gram cell staining is one of physiological-biochemical method which can be useful in bacteria pathogen detection.
Used Gram stain method, all bacteria can be classified into two large groups - the Gram positive or negative group (based on their reaction to the stain and according of differences in the structure of their cell walls ).
The Gram staining procedure based on the fact that Crystal Violet stains the bacterial peptidoglycan cell wall. The Gram positive bacteria have a thick peptidoglican cell wall and no membrane on the outside of their cell wall (and contains additional substances, such as teichoic acids, polymers composed of glycerol or ribitol). Gram negative bacteria have a lipopolysaccharide (endotoxin) on membrane that covers the cell wall and this membrane prevents to stain by Crystal Violet dyes (Fig.1)
The differences in the structure of cell walls are linked with differences in physiological properties of the these two groups. Gram-positive bacteria are more sensitive to growth inhibition by dyes, halogens, many antibiotic, any of a variety of substances, usually obtained from microorganisms, that inhibit the growth of or destroy certain other microorganisms. Gram-positive bacteria are also much more susceptible to beta-lactam antibiotics.

Figure. 1 Scheme of Gram positive and Gram negative bacteria cell
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	1. Lipopolysaccharide and protein
2. Membrane
3. Peptidoglycan
4. Periplasm 


There are four main steps of the Gram cell staining: 

1. Primary stain - staining with Crystal Violet dye, 

2. Mordant - with solution of iodine (potassium iodide) - (the complex iodine with Crystal Violet dye - which is difficult to remove from wall of gram positive cells by alcohol in decolorization process), 

3. Decolorization - with 95% ethanol (or acetone) - (the complex iodine with Crystal Violet dye is removed from cell wall of Gram negative bacteria) 

4. Counterstain - staining with Safranin dye or Acid Fuchsin dye 
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	After staining under a microscope, the Gram positive bacteria cells are blue-black or dark purple (Fig.2)

	After staining under a microscope, the Gram negative bacteria cells are pinkish-red (Fig.3)
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Fig. 2. Gram positive bacteria cells
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Fig. 3. Gram negative bacteria cells


Gram-staining Procedure

Gram-staining is a four part procedure which uses certain dyes to make a bacterial cell stand out against against its background. The specimen should be mounted and fixed on a slide before you procede to stain it. The reagents you will need to successfully perform this operation are: Crystal Violet (the Primary Stain), Iodine Solution (the Mordant), Decolorizer (ethanol), Safranin (the Counterstain), Water 
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Before starting, make sure that all reagents, as well as the squirt-bottle of water, are easily accessible because you won't have time to go get them during the staining procedure. Also, make sure you are doing this near a sink because it can get really messy. Wear a lab coat. 
STEP 1: Place your slide on a slide holder or a rack. Flood (cover completely) the entire slide with crystal violet. Let the crystal violet stand for about 60 seconds. When the time has elapsed, wash your slide for 5 seconds with water. The specimen should appear blue-violet when observed with the naked eye. 
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STEP 2: Now, flood your slide with the iodine solution. Let it stand about a minute as well. When time has expired, rinse the slide with water for 5 seconds and immediately procede to step three. At this point, the specimen should still be blue-violet.
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STEP 3: This step involves addition of the decolorizer, ethanol. Step 3 is somewhat subjective because using too much decolorizer could result in a false Gram (-) result. Likewise, not using enough decolorizer may yield a false Gram (+) results. To be safe, add the ethanol dropwise until the blue-violet color is no longer emitted from your specimen. As in the previous steps, rinse with the water for 5 seconds.
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STEP 4: The final step involves applying the counterstain, safranin. Flood the slide with the dye as you did in steps 1 and 2. Let this stand for about a minute to allow the bacteria to incorporate the saffranin. Gram positive cells will incorporate little or no counterstain and will remain blue-violet in appearance. Gram negative bacteria, however, take on a pink color and are easily distinguishable from the Gram positives. Again, rinse with water for 5 seconds to remove any excess of dye. 
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After you have completed steps 1 through 4, you should blot the slide gently with bibulous paper or allow it to air dry before viewing it under the microscope.
