
 













:Smear preparation
:The goals of preparing a good smear are
 Allow the cells to adhere to the surface of the slide so that they are .1
.not washed off during staining
 Allow the cells to adhere properly so that they do not shrink during .2
.staining(preserve their morphology)
.To attenuate pathogenicity of bacteria and work with it safely .3
 A thin smear allows only one layer of cells to adhere otherwise you .4
 will get layers of cells on top of each other and you will not be able to
!examine the individual cells













Principle of Gram Stain
1) In aqueous solutions crystal violet dissociates into CV+ and Cl – ions that penetrate 
through the wall and membrane of both gram-positive and gram-negative cells. The 
CV+ interacts with negatively charged components of bacterial cells, staining the cells 
purple.

 When added, iodine interacts with CV+ to form large Crystal violet iodine (CV-I) (2
complexes within the cytoplasm and outer layers of the cell

 The decolorizing agent, ( 95% ethanol or an ethanol and acetone solution), interacts (3
 with the lipids of the membranes of both gram-positive and gram-negative
 bacteria.The outer membrane of the gram-negative cell (lipopolysaccharide layer) is
 lost from the cell, leaving the peptidoglycan layer exposed. Gram-negative cells have
 thin layers of peptidoglycan. With ethanol treatment, gram-negative cell walls become
.leaky and allow the large CV-I complexes to be washed from the cell



4) The highly cross-linked and multi-layered peptidoglycan of the 
gram-positive cell is dehydrated by the addition of ethanol. The 
multi-layered nature of the peptidoglycan along with the dehydration 
from the ethanol treatment traps the large CV-I complexes within the 
cell.
5) After decolorization, the gram-positive cell remains purple in color, 
whereas the gram-negative cell loses the purple color and is only 
revealed when the counterstain, the positively charged dye safranin, is 
added.

















 The Gram stain is a differential stain commonly used in the
 microbiology laboratory that differentiates bacteria on the basis of their
 .cell wall structure
 Most bacteria can be divided into two groups based on the composition
:of their cell wall
 Gram positive bacteria (thick layer of peptidoglycan-90% of cell wall .1
and low content of lipid )- stains with  purple
 Gram negative bacteria (thin layer of peptidoglycan-10% of cell wall .2
and high content  of lipid ) –stains with  red/pink



 The Cell wall


