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STAIN 

 Histology,  he depend relies 

heavily on staining techniques to 

visualize and differentiate 

cellular structures. Traditional 

stains,  remain essential tools for 

histologists, offering a wealth of 

information about cell 

morphology and function. 



TYPES STAIN: 

  
 ACIDIC: Negatively charged acid radicals imparts color in 

eosin acid fuchsine, malachite green, nigrosin, Indian ink. 

 

 BASIC: Positively charged basic radicals combines with 
negatively charged particles in cytoplasm and gives color. 

  Ex: Haematoxillin, methylene blue, crystal violet, gention 
violet. 

 

 NEUTRAL: Both positively and negatively charged 
imparts different colors to different components. 

 Ex: Geimsa's stain, Leishman's stain, Wright's stain 



STAINING METHODS 
 

 

POSITIVE STAINING: - where the actual cells are 
themselves colored and appear in a clear background. 

 

• (a) Simple staining: A stain which provides color 
contrast but gives same color to all bacteria and cells. 

Ex: Loeffler's methylene blue, Polychrome methylene 
blue. 

• (b) Differential Staining: A stain which imparts different 
colors to different bacteria is called differential stain 
(which contains more than one stain). 

Ex: Gram's stain, Acid fast staining, Special stains. 

 

NEGATIVE STAINING: where the cells remain clear 
(uncolored) and the background is colored to create a 
contrast to aid in the better visualization of the image. 

(a) Indian ink 

(b) Nigrosin. 
 



 

Gram Stain 
 

• This stain is used to differentiate bacteria 

based on the thickness and composition of 

their cell walls. 

• Bacteria with thick peptidoglycan layers 

retain the crystal violet stain, appearing 

purple under the microscope. This 

characteristic makes them readily 

identifiable, aiding in bacterial classification 

and diagnosis. 

• Bacteria with thin peptidoglycan layers lose 

the crystal violet stain but acquire the 

counterstain (safranin), appearing pink or 

red. This distinction allows for 

differentiating bacteria based on their cell 

wall composition. 

Traditional Stains for Microorganisms in histology  



Giemsa Stain 

• Blood Smears: This stain is widely used 

in hematology for the examination of 

blood smears. It allows for the 

differentiation of various blood cells, 

including red blood cells, white blood 

cells, and platelets. 

• Parasite Detection: Giemsa stain is also 

used in the detection of parasites, 

particularly those that infect red blood 

cells, such as malaria. 

• DNA and RNA Staining Giemsa stain 

has a high affinity for DNA and RNA, 

allowing for the visualization of these 

nucleic acids in cell nuclei and 

cytoplasm.  



Periodic Acid-Schiff (PAS) 

• This stain is particularly useful for 

visualizing carbohydrates, such as 

glycogen, in tissues. The PAS reaction 

creates a magenta-colored product that is 

easily discernible under the microscope. 

• PAS also stains basement membranes, 

thin layers of extracellular matrix that 

support epithelial cells. This property allows 

for the identification and study of basement 

membrane integrity in various tissues. 

• The stain is commonly used to visualize 

mucin, a complex glycoprotein found in 

various tissues, including the 

gastrointestinal tract and respiratory 

system. 



Ziehl-Neelsen Stain 

• Mycobacteria: This stain is specifically designed to 

identify mycobacteria, a group of bacteria 

characterized by a waxy cell wall. This wall prevents 

the bacteria from readily taking up conventional 

stains. 

• Acid-Fast Staining: The Ziehl-Neelsen stain utilizes 

a heat-based technique to force the carbolfuchsin dye 

into the mycobacterial cell wall. The subsequent acid-

alcohol treatment decolorizes most bacteria, but not 

the acid-fast mycobacteria. 

• Tuberculosis Diagnosis: This staining method is 

essential in diagnosing tuberculosis, an infectious 

disease caused by Mycobacterium tuberculosis. The 

red-colored acid-fast bacilli are easily recognizable 

under the microscope, aiding in the diagnosis and 

treatment of tuberculosis. 



Masson's Trichrome Stain 

• This stain, utilizing three dyes, is used to 

highlight collagen fibers in tissues such as 

skin and bone. Collagen, a fibrous protein 

found in connective tissues, stains a 

distinct green color, enabling its study in 

various contexts. 

• Masson's trichrome also differentiates 

muscle fibers, staining them red, offering 

a clear visual distinction from other 

tissues. 

• The stain includes a component that 

stains nuclei black, enhancing the 

visualization of these critical cellular 

structures. 



Immunohistochemistry (IHC) for Microorganisms 

 IHC utilizes antibodies that bind to specific 

antigens present on microorganisms, 

allowing for precise identification. 

  These antibodies are labeled with 

fluorescent dyes for visualization. 

  This technique is highly sensitive and 

specific. 

 IHC provides detailed information on the 

location of microorganisms within tissues 

Target-Specific 

Antibodies 

Techniques that can be used in tissues: 



Fluorescent In Situ Hybridization (FISH) 

 

• FISH utilizes fluorescently labeled 

probes that bind to specific DNA 

sequences in microorganisms.  

• FISH allows for the visualization of 

microbial DNA within tissues, 

providing insights into the 

presence, abundance, and spatial 

distribution of microorganisms 

such as bacteria . 

Target-Specific Probes 



Electron Microscopy (EM) for  

Ultrastructural Detail 

 

 

 

 

 

 

 

 

 

 

 

• This technique allows 

for the visualization of 

cellular components, 

including the cell wall, 

membrane, ribosomes, 

and even viral particles. 

 

 

High Magnification 

 

Limitations of Traditional 

Staining Techniques 

 

 

 

 

 

 

 

 

 

 

 

• Traditional stains provide 

limited information about 

the internal structure of 

microorganisms. They 

primarily reveal the cell 

wall and basic morphology. 



 

Emerging Technologies for  

Microbial Visualization 

 

 

 

 

 

 

 

 

 

 

 

• Next-generation sequencing 

technologies allow for rapid and 

comprehensive analysis of 

microbial structures genomes 

within tissues. 

•  like STED and PALM, allowing for 

the visualization of microbial at 

unprecedented resolution. 




