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	1. Microorganisms
  


	2. • Microorganisms are  forms of life so small that they can be seen only through a
microscope. Medically important microorganisms include bacteria, fungi, viruses,
and protozoans.
Bacteria:
• Bacteria are tiny, single-celled organisms that are widely distributed in nature. The
genetic material of bacteria is not enclosed in a special nuclear membrane, but
each bacterial cell is a complete organism that can metabolize, grow, and
reproduce. The cell walls that enclose bacteria are primarily composed of a
substance called peptidoglycan, a mucopolysaccharide.
• One way of classifying bacteria is by shape. The spherical or ovoid bacteria are
classified as cocci and are subclassified according to the way they are arranged.
Some cocci occur in pairs (diplococci), some occur in grapelike clusters
(staphylococci), and others occur in chains (streptococci).
 


	3. • Staphylococcus aureus  is the agent of toxic shock syndrome and the cause of
many life-threatening hospital and locker-room infections (eg, methicillin-resistant
Staphylococcus aureus [MRSA]).
• The rod-shaped bacterial organisms are classified as bacilli
• Coccobacilli are rod-shaped, but so short and wide that they resemble cocci.
Examples of coccobacilli are Haemophilus influenzae and Chlamydia trachomatis.
• Bacteria that are spiral or corkscrew-shaped are classified as spirochetes.
Treponema pallidum, the causative organism of syphilis, is a very important
organism in this group.
• Rickettsia, chlamydia, and mycoplasmas are bacteria that do not possess the
typical bacterial attributes.
 


	4. • Another way  of classifying bacteria is by means of the Gram stain, The stain
colors some bacteria deep blue (gram-positive) and leaves others either unstained
or colored by the counterstain (gram-negative). It is now known that the organisms
that stain deep blue have a cell wall containing teichoic acid, and those that are
unstained, or stain red contain lipopolysaccharides. This stain is one of the most
basic stains used in microbiology.
• Salmonella organisms are gram-negative bacilli and Clostridium botulinum are
endospore-forming gram-positive rods. Other gram-positive bacilli are
Clostridium tetani and Corynebacterium diphtheriae; other gram-negative bacilli
are Shigella dysenteries, Escherichia coli, and Pseudomonas aeruginosa. Neisseria
gonorrhoeae and Neisseria meningitidis are gram-negative cocci, and
Streptococcus pneumoniae and Staphylococcus aureus are gram-positive cocci.
 


	5. • Culture, staining,  and biochemical characteristics are all used in the microbiology
laboratory to identify organisms, while in the histopathology laboratory,
identification depends on the shape and staining characteristics of organisms
found in tissue and on the way the tissue has responded to the presence of the
organisms.
• While there are stains that simply screen for the presence of bacteria (eg, Giemsa
and methylene blue), we are more concerned with the 2 common differential
techniques that allow bacteria to be divided into groups.
1. Acid-fast stains allow bacteria to be divided into acid-fast and non-acid-fast
groups.
2. Gram stains allow bacteria to be classified as gram-positive and gram-negative
organisms.
• Acid-fast techniques are of value in the detection of mycobacteria, rod-shaped
organisms that sometimes exhibit filamentous (fungus-like) growth.
• Acid-fast organisms contain large amounts of lipid in the cell wall; once the cell is
stained, it resists decolorization with dilute mineral acids, and resistance to acid
decolorization is responsible for the application of the term acid fast bacteria to
these organisms.
 


	6. Fungi:
• Fungi are  unicellular or multicellular primitive plants that have a distinct
membrane-bound nucleus containing genetic material.
• The cell wall of true fungi is composed of chitin. The study of fungi is termed
mycology, and mycosis is the term used to designate a disease produced by fungi.
Viruses:
• Viruses are composed of either DNA or RNA, and protein. Basically, they are just
protein-coated genes that need living cells to provide energy and the machinery
for duplication. While most viruses form cellular inclusions that can be seen only
with the electron microscope, some viruses form cellular inclusions that can be
seen with the light microscope (eg, Negri bodies of rabies and the
cytomegalovirus).
 


	7. Protozoans:
• Protozoans are  single-celled microorganisms that are functionally complex
structures. The means of locomotion provides the means of classification of the
protozoans. Amebae move by using extensions of their cytoplasm (pseudopods),
and other protozoans move by means of flagella or cilia. Some medically
important protozoans include Entamoeba histolytica, Giardia lamblia, and
Toxoplasma gondii.
 


	8. Special Staining Techniques
KINYOUN  ACID-FAST STAIN
Purpose:
• Detection of acid-fast mycobacteria in tissue sections.
Fixative:
• Although 10% neutral-buffered formalin is preferred.
Technique:
• Cut paraffin sections at 4-5 μm.
Reagents:
Kinyoun Carbol-Fuchsin Solution. Working Methylene Blue Solution.
Acid Alcohol, 1 % Solution.
Stock Methylene Blue Solution.
 


	9. Results:
• Acid-fast bacteria  Bright red.
• Background Light blue.
Technical Notes:
1. Acid-fast organisms have been reported to exist in tap water so no
tap water should be used before applying the carbol-fuchsin reagent.
2. The counterstain is critical in this procedure, because over
counterstaining with methylene blue will mask any organisms present. If
the section is overstained, take it back to the acid-alcohol to remove the
methylene blue, wash with water, and then repeat the counterstaining
step.
• 3. If the acid is not washed out of the tissue before the counterstaining
step the tissue will not stain.
 


	10. ZIEHL-NEELSEN METHOD FOR  ACID-FAST BACTERIA (AFIP
MODIFICATION)
Purpose:
• Detection of acid-fast mycobacteria in tissue sections.
Technique
• Cut paraffin sections at 4-5 μm.
Reagents:
Ziehl-Neelsen Carbol-Fuchsin Solution.
Acid Alcohol, 1 % Solution.
Stock Methylene Blue Solution.
Working Methylene Blue Solution.
 


	11. Results:
• Acid-fast bacteria  Bright red.
• Background Light blue.
BROWN-HOPPS MODIFICATION OF THE GRAM STAIN
Purpose:
• Demonstration of gram-negative and gram-positive bacteria in tissue.
Fixative:
• 10% neutral-buffered formalin.
Technique
• Cut paraffin sections at 4-5 μm.
 


	12. Reagents:
Crystal Violet, I%  Solution.
Gram Iodine.
Basic Fuchsin Solution.
Gallego Solution.
Picric Acid-Acetone Solution.
Results :
• Gram-positive bacteria Blue
• Gram-negative bacteria Red
• Background tissue generally Yellow
• Nuclei Light red
 


	13. GIEMSA METHODS
• Giemsa  stains can be used for the demonstration of bacteria, rickettsia's, and T gondii.
• MODIFIED DIFF-QUIK GIEMSA STAIN FOR HELICOBACTER PYLORI
Purpose:
• Identification of H pylori in tissue sections.
Fixative
• 10% neutral-buffered formalin.
Results
• H pylori Dark blue
• Other bacteria Blue
• Nuclei Dark blue
• Cytoplasm Pink
 


	14. HOTCHKISS-MCMANUS PAS REACTION  FOR FUNGI
Purpose:
• Demonstration of fungi in tissue.
Fixative
• 10% neutral-buffered formalin, Bouin solution, or Zenker solution.
Reagents:
Periodic Acid, I% Solution.
Schiff Reagent.
IN Hydrochloric Acid.
Sodium Metabisulfite, 10% Solution.
Sulfurous Acid Rinse Solution.
Fast Green, 1:5000 Solution.
 


	15. Results :
•Fungi Rose.
•  Background Green.
CHROMIC ACID-SCHIFF STAIN FOR FUNGI (CAS)
Purpose
• Identification of fungi in tissue.
Technique
• Cut paraffin sections at 4-5 μm.
Reagents
Chromic acid, 5% Solution. Sulfurous Acid Rinse Solution
IN Hydrochloric acid. Fast Green, 1:5000 Solution
Schiff Reagent.
 


	16. Results:
• Fungi Deep  rose to purple
• Nuclei if hematoxylin is used Blue
• Background if fast green is use Green
 


	17. • WARTHIN-STARRY TECHNIQUE  FOR SPIROCHETES
Purpose
• Demonstration of spirochetes in tissue sections.
Equipment
• 54°C to 56°C and 43°C water baths, plastic 50-mL centrifuge tubes, graduated
cylinders, 500-mL beaker, chemically clean Coplin jars, nonmetallic forceps.
Reagents:
• Citric Acid, 1% Solution. Gelatin, 5% Solution
• Acidulated Water.
• Silver Nitrate (for Developer), 2% Solution. Hydroquinone, 0.15% Solution
• Silver Nitrate (for Impregnation) 1% Solution. Developer Solution
 


	18. Results:
• Spirochetes Black
•  Other bacteria Black
• Background Pale yellow to light brown
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