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Cell Inclusions 
     Cell inclusion or paraplasma are defined as non-living cellular components located inside 
the cell cytoplasm or foreign materials taken into the cell from the surrounding 
environment . They do not possess any metabolic activity .They appear and disappear at 
different periods during the whole life of the cell.  
The most common inclusions are:  
1. Stored nutrient substances such as glycogen and lipid droplets . 

2. Secretory substance such as zymogen granules . 

3. pigments and crystals . 
 

1-stored nutrient: 
a-Glycogen 
Glycogen is a large polymer of glucose that represents the storage form of carbohydrates.  

They are stored inside certain cell as liver cells or skeletal muscle .In EM  glycogen appears 

in two forms: 

A) α- Glycogen particles in liver cells which are single small dense particles of irregular 

diameter.(fig 1) 

B) β-Glycogen particles as clusters or rosettes shaped.  

 

 Glycogen storage disorders 
It is called Von Gierke’s Disease. It is a hepato-renal disease and results from intracellular 

accumulation of glycogen in liver and kidneys. 

Cause: Deficiency of enzyme (glucose- 6- phosphatase.  

Clinical signs:  

1- Enlarged liver and kidney  

2- Hypoglycemia  

3- Gout (A painful inflammation of the joint of foot)  

4- Bleeding  

5- It results in 50% mortality  

6- Subsequent convulsion (uncontrollable contractions of muscles)  
 

b-Lipids  
     Fat cells or adipocytes are the chief storage sites for lipid, but many other cell types store 

fat in the form of lipid droplets of different size. Lipids are very efficient forms of energy 

reserves (fig 2).  

o Adipocytes or fat cells synthesize and accumulate 

lipid in droplets within the cytoplasmic matrix which 

lacks a limiting membrane store Lipids in their 

cytoplasm.  

o Surrounded by thin film of cytoplasm containing 

flattened nucleus.  
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2-Secretory Granules  

     They represent cell products destined to be secreted from the cell and are limited by 
membrane. Secretory granules contain different products with different functions such as: 
Mucopolysaccharide containing mucous granule are found in goblet cell or in mucous 
salivary gland and intraepithelial gland in urethra and zymogen granules in pancreatic 
acinar cells (Fig. 3).  
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
Fig 3 
A. Secretory granules (Sg) in apical cytoplasm and release of secretory substance by exocytosis (arrow).  

B. Mucopolysaccharide substance fills mucous acini of salivary gland (arrow).  

C. Intraepithelial multicellular exocrine mucous gland (arrows) in urethra. Stain.  

D. Light microscopic micrograph showing goblet cell filled with mucopolysaccharides.. 
  

3- pigments and crystals : 
 

I-Pigments They are classified in two types: 

1- endogenous pigment: Pigments may be formed as metabolic by-products in the cell. 

2-exogenous pigments: pigments may be taken from outside the cell as engulfed foreign 

substances.  

1- endogenous pigment 

a-Melanin: Dark brown to black pigments present within 

membrane bound granules called melanosomes which are 

synthesized by melanocytes. It is located in basal layer of skin 

and it contributes to the color of skin (fig. 4). Melanin pigment 

granules are also found in retina, iris, and certain cells of brain. 

Melanin functions for protection from the Ultraviolet rays.  

  

b-Hemosiderin: They are a yellow brown iron containing 

pigments that result from the break down of hemoglobin present in the red blood cells. 
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Phagocytic cells of the liver, bone marrow and spleen normally contain this type of 

pigments.  
 
 

  c-Lipofuscin: Lipofuscin pigments are found in many cells 

throughout the body especially in tissues of older individuals, 

sometimes called “wear and tear” pigments. Lipfuscin 

pigment is light brown in color and represents the end product 

of lysosomal activity (fig. 5).  

 

   d-Hemoglobin and Myoglobin: they are responsible for the 

red color of blood and muscular tissue.  

   e - Lipochrome: Yellow pigments which belong to group of karotin. They are responsible 

for the color of fat tissue, adrenal gland and corpus luteum.  

 

 2-exogenous pigments: 

   a-carotene pigments which are present in vegetable as carrots and tomatoes .some 

overweight women may eat large amounts of carrots for doing a regime , their skin may 

become yellowish in color and the condition  is called carotenemia. This coloration is due to 

deposition of carotene pigments in connective tissue cells of their skin. 

    b- Dust pigments :They are small particles of dust may enter the body through the 

respiratory system. The precipitate in the cells of the lung causing black pigmentation. 

    c-Minerals : some minerals as sliver and lead may enter the body through the skin , also 

through digestive system or respiratory system . They may enter the vital cells and may 

causing sliver or lead poisoning. 

    d-Tatto marks: Some men draw on their skin of others certain tattoo marks .They 

introduced coloured to the skin by needle pricks.The introduced  pigments are taken by the 

phagocytic cells of the skin and cause permanent colored marks on skin.  

 

II-Crystals: Some minerals as calcium, phosphorous, zinc, magnesium and copper are 

present in some cells. 

 


