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SOP SS 1.41

	Gram   Stain



	Purpose
	This technique differentiates the bacteria present into gram-positive and gram-negative categories. Variants of the Gram Stain are useful in the determination of whether an abscess or necrosis is bacterial in origin.

This procedure involves the application of a Crystal Violet solution, followed by an Iodine mordant to form a dye lake. Both gram-positive and gram-negative cells are colored blue-black after these first two steps. Decolorization is the third step, rendering the gram-negative cells colorless while leaving the blue-black dye lake in the gram-positive cells. The decolorization step extracts lipid from the cells wall of gram-negative bacteria, thereby increasing the porosity of the cell wall and allowing the crystal violet-iodine complex to diffuse from the cell. At the same time, gram-positive bacteria are dehydrated, causing a decrease in cell wall porosity and thereby trapping the crystal violet complex within the cell. Due to the increase in porosity, the Safranin counterstain is able to permeate the cell wall of the gram-negative bacteria.



	Scope
	Histology Technical Staff


	Materials
	Supplies
	Reagents

	
	• Gloves, appropriate PPE, and  

   engineering controls

• Glass Coplin jars with lids

• Slide forceps

• Slide staining rack 
• Disposable pipettes


	• Acetone …………………………Storage: Flammable
• Methanol ………………………..Storage: Flammable

• Formaldehyde, 37% ………….. Storage: Fume cabinet

• Safranin O ………………………Storage: Stains cupboard

• Alcohol/ Dehydrant …………… Storage: Flammable
• Americlear ………………………Storage: Flammable

	Sample
	Paraffin sections: fixation in 10% neutral buffered Formalin or B+ fixative,

routinely cut at 4 microns

Cytology preparations: fixation in 95% alcohol, then air dry.(Air dried slides acceptable but not preferred).
Imprints or touch preps: air dried and post fixed in 95% alcohol
Hematology/ blood smears: fixation in Formaldehyde fumes,10 minutes, then air dry.

                                            Secondary fixation in Methanol, then air dry before staining.



	Records/Forms/Documents needed

	Histology Requests/ QC (“Blue Sheet”) Form

	Quality Controls
	The use of a known positive control slide is imperative. The most suitable control section is one that contains a mixture of both gram-positive and gram-negative organisms.  


	Special Safety Precautions
	The Picric Acid is purchased in solution form, as the dry form is extremely volatile (potentially explosive).  The aqueous solution will not explode.
Acetone should be used under a hood and disposed of in a separate satellite Hazardous Waste container. 

Do not collect used Americlear (xylene substitute) for recycling; it will be contaminated with Acetone.



	Stock Solutions


	Picric Acid, saturated aqueous
     Purchased through Newcomer Supply                                      Storage:  General


	Working Solutions
	Crystal Violet Solution

     Purchased from Richard Allan/ Cardinal Health                      Storage:  General
             See manufacturer’s label for expiration date.
Iodine Solution, Gram’s
     Purchased through Newcomer Supply.                                        Storage:  General

      See manufacturer’s label for expiration date.

Picric Acid-Acetone, 2%
Picric Acid, saturated aqueous……….10.0 ml                            Storage:  General
Acetone………………………….…….490.0 ml                       Shelf life:  6-9 months
Safranin, 0.1%
Safranin O…………………………….….0.1 gm                            Storage:  General
Distilled water………………………….100.0 ml


This solution is also used in the Retic staining procedure.        Shelf life: 1 year


	Procedure


	Step
	Action

	Note: For 2-3 slides, use a slide rack. For more, use Coplin jars
	1
	Deparaffinize tissue sections and hydrate to water.
Fixation of cytological preparations and   smears (see above under sample)         

         

	
	2
	Place slides in 1% Crystal Violet………………..….1 minute.



	
	3
	Rinse slides in running tap water and drain.


	
	4
	Place slides in Gram’s Iodine ……………………...1 minute.



	
	5
	Rinse slides in running water.


	
	6
	Decolorize sections by dipping in Acetone until sections lose color and the color no longer streams from the sections.



	
	7
	Rinse slides immediately in running water.



	
	8
	Stain slides with 0.1% Safranin………………………15 to 30 seconds.



	
	9
	Rinse in running water.



	
	10
	Blot slides dry and allow to air dry well (using a drying fan or the air hose) before proceeding.

	
	11
	Dip each slide in Acetone………………………..…...5 times

  This should be a fresh Coplin jar of Acetone, free of water or other stain/ reagent.

	
	12
	Place slides directly into   2% Picric Acid-Acetone …………1-2 minute minimum. *Check each slide carefully.  Some tissue sections will require longer differentiation time, even up to 5 or more minutes.  Sections should grossly appear yellow; microscopic exam should be done after step 14 to ensure that over-differentiation has not occured.  Should this process exceed 10 minutes, a fresh solution should be used. (guideline-depending upon thickness of tissue).


	
	13
	Dip each slide in Acetone………………………………5 times
 (Do not airdry but proceed immediately to step 14)


	
	14
	Dip slides in 2 separate changes of Americlear (Xylene substitute), 5 to 10 times.
  Use separate Coplin jars of Americlear/ Xylene substitute – Do Not Use the Americlear stations in the Leica H&E Stainer.   Discard this Americlear as waste; do not recycle as it is contaminated with Acetone.


	
	15
	Coverslip with synthetic mounting media. 



	Interpretation/

Results/Alert Values

	Gram-positive organisms………….Blue

Nuclei………………………………..Red

Gram-negative…………………..…Pink to Red

Other tissue elements…………….Yellow

If sections are exposed to the mordant (Iodine) before the dye, decolorization will be similar in action with both positive and negative organisms.

If sections are exposed too long to the action of the decolorizing/ differentiation process, even gram-positive cells will lose the dye lake and become colorless and the stain will need to be repeated.


	Result Reporting


	By Pathologist(s)
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