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Introduction: 

  Histology is the science that deals with the study of cells and tissues of the body in 
relation to their structure and function using a microscope. 

  One type of cell can perform all functions necessary for life, therefore cells differentiate, 
and group together into tissues, performing similar functions. 

  Tissue; are groups of similar cells and cell products with a common function grouped 
together and form the body.  

  Despite its complexity, the human body is composed of only four basic types of tissues: 
epithelial, connective, muscle, and nervous tissue. 

 

The importance of Histology: 
Familiarity with histology helps students to know how cells and tissues develop complex 
organs and organ systems eventually the whole body.  

• Structure Reveals Function. 
• By examining tissues under a microscope, we can see any change in the tissues 

during disease (for better diagnosis and treatment). 
 

TISSUE PROCESSING 
Tissue processing aims to embed the tissue in a solid medium firm enough to support 
the tissue and give it sufficient rigidity to enable thin sections to be cut, and yet soft 
enough not to damage the knife or tissue. 
 

Stages of Tissue processing: 
• Fixation 
• Dehydration. 
• Clearing. 
• Embedding and making blocks. 
• Sectioning. 
• Staining. 
• Examining 
 

1. Fixation 

  To preserve tissue structure and prevent degradation by enzymes released from the 
cells or microorganisms, pieces of organs are placed as soon as possible after removal 
from the body in solutions of stabilizing or cross-linking compounds called fixatives. 

  One widely used fixative for light microscopy is formalin, a buffered isotonic solution of 
37% formaldehyde.  
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Aims of Fixation 
• To prevent autolysis and bacterial attack. 

• To fix the tissues so they will not change their volume and shape during processing. 
To leave tissue as close to its living state as possible, no small molecules should be 
lost. 

• Prepare tissue and leave it in a condition that allows clear staining of sections. 

Factors affecting fixation 
• The volume of fixative is important. There should be a 10:1  ratio of fixative to tissue. 

• Increasing the temperature, as with all chemical reactions,  will increase the speed of 
fixation. 

• Concentration of fixative should be adjusted down to the  
lowest level possible. 

• Time interval: Also very important is the time interval from the removal of the tissues to 
the fixation. 

• pH: the pH of the solution should be maintained; a buffer is usually added. 

2. Dehydration 
• Remove fixative and water from the tissue by replacing them with dehydrating 

fluid. 

• There are a variety of compounds many of which are alcohols. Several  are 
hydrophilic so attract water from the tissue. 

• To minimize tissue distortion from diffusion currents,  delicate specimens are 
dehydrated in a graded ethanol series from water through 10%-20%-50%,70% 
80%-  95%-100% ethanol. 

Types of dehydrating agents: 
▪ Ethanol, Methanol, Acetone. 
▪ Duration of dehydration should be kept to the minimum consistent with the 

tissues being processed. 

▪ Tissues may be held and stored indefinitely in 70% ethanol without harm 
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3. Clearing 

  Replacing the dehydrating fluid with a fluid that is mixable with both the dehydrating fluid and 
the embedding medium. Replacement of alcohol in tissue by clearing fluid like xylene, 
benzene, or acetone. 

 

4. Embedding 
The process by which tissues are surrounded by a medium such as agar, gelatin, or 

wax which when solidified will provide sufficient external support during 
sectioning. 

Paraffin wax 

• Paraffin wax is a polycrystalline mixture of solid hydrocarbons produced during the refining 
of coal and mineral oils. 

• Paraffin wax is traditionally marketed by its melting points which range from 39°C to 68°C. 

• The properties of paraffin wax are improved for histological  purposes by the inclusion of 
substances added alone or in  combination to the wax for: 

o improve ribboning, increase hardness, decrease melting point, and improve adhesion 
between specimen and wax 

 

5. Embedding and making blocks 
✓ After the time required for embedding and the tissue is infiltrated with paraffin wax  
✓ the tissue is made into a block of paraffin using specific molds  

Tissue processing: Embedding molds: 
a) paper boat; 
b) metal mold 
c) Dimmock embedding mold; 
d) Peel-a-way disposable mold  
e) the base mold used with the embedding ring  
f) or cassette bases  

ORIENTATION OF TISSUE IN THE BLOCK 
✓ Correct orientation of tissue in a mold is the most 

important step in embedding.  
✓ Elongate tissues are placed diagonally across the 

block. 
✓ Tubular and walled specimens such as vas 

deferens, cysts, and gastrointestinal tissues are 
embedded to provide transverse sections 
showing all tissue layers. 

✓ Tissues with an epithelial surface such as skin 
are embedded to provide sections in a plane at right 
angles to the surface.  
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6. Sectioning 
• A microtome is a mechanical instrument used to cut biological specimens into 

very thin segments for microscopic examination. 
• Most microtomes use a steel blade and are used to prepare sections of animal or 

plant tissues for histology. The most  common applications of microtomes are: 

 
Types of sectioning 
1- Traditional histological sectioning(technique): 

  Tissues are hardened by replacing water with paraffin. The tissue is then cut in the 
microtome at thicknesses varying from 2 to 10 micrometers(Mm) thick. From there the 
tissue can be mounted on a microscope slide, stained, and examined using a light 
microscope 

 
 

2- Cryosection 

 Water-rich tissues are hardened by freezing and cut frozen; sections are 
stained and examined with a light microscope. This technique is much faster than 
traditional  histology 

  (5 minutes vs. 16 hours) and are used in operations to achieve a quick diagnosis. 
Cryosections can also be used in immunohistochemistry as freezing tissue does not alter 
or mask its chemical composition as much as preserving it with a fixative. 
 

7. STAINING TECHNIQUES 
a) Hematoxylin and Eosin (H&E) 

• Hematoxylin is a basic dye that stains acidic components of cells a blue color  
(basophilia). Hematoxylin stains the nuclei of cells, and the RER of the cytoplasm 

• Eosin is an acidic dye that stains the basic components of the cells a reddish-pink color  
(acidophilia). Most of the cytoplasm of cells is stained by eosin, Bone matrix is also 
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stained by eosin. 

  H & E is a charge-based, general-purpose stain. Hematoxylin stains acidic molecules shades of 
blue. Eosin stains basic materials shades of red, pink, and orange. H & E stains are universally 
used for routine histological examination of tissue sections. 

b) Periodic acid-Schiff (PAS) staining 

– mucus, the basal lamina, and glycogen. 
c) Orcein: elastic fibers a dark brown-purple color. 
d) Osmium tetroxide: Osmium is used to stain lipids a dark black color. the myelin of 

myelinated nerves, or lipid droplets in the liver or steroid-secreting cells. 
e) Oil Red O: Oil Red O is used to stain lipids a red-orange color in unfixed frozen sections. 
f) Toluidine blue so-called metachromatic stain. It is a blue stain that stains specific 

components of tissues a purple color. This change in staining color is known as 
metachromasia. Metachromasia is seen in the matrix of hyaline cartilage, or the granules of 
mast cells. 

g) Impregnation Silver impregnation techniques are also widely used to demonstrate reticular 
fibers. 

 

 


