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ENDOPLASMIC RETICULUM  
 
 

The cytoplasmic matrix is transverse by a complex network of inter-
connecting membrane bound vacuoles or cavities. These vacuoles and cavities 
remain concentrated in the endoplasmic portion of the cytoplasm, therefore, 
known as endoplasmic reticulum. ER was discovered by Claude (1951) and 
the term 'endoplasmic reticulum' was first coined by Porter et. al. in 1945.  
E.R. is abundant in liver, pancreas and other actively synthesizing cells. E.R. is 
absent in RBC, ova, embryonic cells and prokaryotes.  
 
 Ultra structure:  
The endoplasmic reticulum is composed of the following three kinds of 
structures, viz.,  
cisternae, vesicles and tubules  

Cisternae:  
The cisterane are long flattened parallel sac-like, unbranched tubules having 
the diameter of 40 to 50 mm. These are found in cells which are involved in 
protein synthesis. The cisternae usually occur in those cells which have 
synthetic roles as the cells of pancreas, notochord and brain. They are 
basophilic in nature.  
 
 

 



Vesicles:  
The vesicles are oval, membrane-bound vacuolar structures having the 
diameter of 25 to 500 m. They are devoid of ribosomes. They are acidophilic 
is nature. They occur in the pancreatic cells.  
Tubules:  
The tubules are branched structures forming the reticular system along with 
the cisternae and vesicles. They are devoid of ribosome. They usually have the 
diameter from 50 to 190 m. and occur almost in all the cells. They are 
acidophilic in nature.  

 
 

 
 
 
 



Types of Endoplasmic Reticulum:  
 
Two types of endoplasmic reticulum have been observed in same or different 
types of cells.  

1. Agranular or Smooth Endoplasmic Reticulum (SER).  
This type of endoplasmic reticulum possesses smooth walls because the 
ribosomes are not attached with its membranes. The smooth 
endoplasmic reticulum is generally found in adipose cells, interstitial 
cells, glycogen storing cells of the liver, spermatocytes and leucocytes. 
The muscle cells are also rich in smooth types of endoplasmic reticulum 
and here it is known as sarcoplasmic reticulum.  

2. Granular or Rough Endoplasmic Reticulum (RER).  
The granular or rough type of endoplasmic reticulum possesses rough 
walls because the ribosomes remain attached with its membranes. 
Ribosomes playa vital role in the process of protein synthesis. The 
rough type of endoplasmic reticulum is found abundantly in those cells 
which are active in protein synthesis such as pancreatic cells plasma 
cells, goblet cells and liver cells.  

 
Functions of Endoplasmic Reticulum  
(A) Common Functions of Smooth and Rough ER  
(1) Provides support to the colloidal protoplasm  
(2) Transport of materials  
(3) It keeps the cell organelles properly stationed and distributed in relation 
to one another.  
(4) ER membranes contain a variety of enzymes to catalyse synthetic 
activities.  
(5) It forms nuclear envelope at the end of the telophase stage of the cell 
division.  
(6) Exchange of materials  
(7) The ER provides space for temporary storage of synthetic product like 
glycogen.  
(8) Transmission of nerve impulse  
(9) It forms other cellular organelles such as Golgi bodies, peroxisomes, and 
glyoxysomes.  
(10) It provides mechanical support to the cytoplasm.  
(11) It plays an important role in the intracellular transport and storage of 
proteins and sometimes lipids.  
(12) It synthesizes lipids and lipoproteins.  



 
(B) Special Functions of Rough ER  
(1) Provide surface for protein synthesis  
(2) Packaging: The proteins in ER lumen are processed and are packed in 
membrane bound vesicles for storage or export, or further processing in golgi 
apparatus.  
(3) Formation of nuclear envelope      
(4) Smooth ER formation      
(5) Membrane formation      
(6) Formation of glycoproteins  
     
(C) Special Functions of Smooth ER      
(1 ) Provide surface for fat synthesis      
(2) Glycogen metabolism      
(3) Detoxification      
(4) Formation of organelles 
 
Q. State the Characteristics of endoplasmic reticulum? 
Ans: 
1. E.R. occurs in three forms cisternae, vesicles and tubules  
2. E.R. originates from the ground substance (hyaloplasm) or infoldings of 
plasma membrane or  
evaginations of nuclear membrane.  
3. E.R. present in retinal cells is called myeloid bodies.  
4. Those present in muscle cells are called as sarcoplasmic reticulum.  
5. Microsomes are the fragments of endoplasmic reticulum containing 
ribosomes.  
6. They contain large amount of RNA and phospholipids.  
7. High rate of protein synthesis is seen here and are also involved in the 
synthesis of triglycerides and steroids.   
 
 
 


