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PLASMA MEMBRANE  
 
Structure of Cell Membrane:  
 
Under electron microscope plasma membrane appears as a tripartite 
structure consisting of two layers of protein molecules and a central layer of 
phospholipids bilayer. Both lipid layers remain linked with each other by the 
inner ends of lipid molecules which are non-polar and hydrophobic in nature. 
Both the lipid layers are held together due to Vanderwaal forces at these non-
polar ends. The lipid molecules remain linked with the molecules of protein 
layers by their hydrophilic ends. The electrostatic forces and hydrogen bonds 
bind the molecules of lipids and proteins together. The protein layers provide 
elasticity and mechanical resistance to the plasma membrane.  
Chemical Composition:  
The plasma membrane chiefly consists of proteins and lipids. The percentage 
of these varies in different cells, but most commonly they are found as follows:  
(a) Proteins - 58 - 75%  
(b) Lipids - 20 - 40%  
(c) Carbohydrates - 2 - 5%  
(d) Enzymes - About 30 enzymes are present  
(a) Proteins: There are three types of proteins present in plasma membrane. 
These are;  
 

1. Structural proteins: They form the back bone of the cell membrane  

 



2. Carrier proteins: They help in transportation of substances across the 
membrane against concentration gradient eg., permease. The proteins 
isolated from plasma membranes of RBC are collectively known as 
tektin.  

3. Enzymes: They are catalytic proteins. The common enzymes found in 
plasma membrane are ATPase, alkaline phosphatase, RNAase, etc.  

4. Lipids: The common types of lipids in the membrane are lecithin, a 
phospholipid, cholesterol and galactolipids.  

5. Carbohydrates: The most common carbohydrates are the hexose, 
hexosamine and glucose. The sialic acid occurs in the form of 
glycolipids.  

 
Different models of molecular structure of plasma membrane: 
 
Various types of molecular models of plasma membrane have been proposed 
by different scientists. Some of these are;  

1. Lamellar model or sandwich model or Danielli-Daveson model:  
The first lamellar model was explained by James Danielli and Hugh Davson in 
1935. According to this model the plasma membrane consists of a bimolecular 
layer of lipids lying between two layers of proteins. The phospholipids are 
arranged into two parallel chains. The polar hydrophilic heads of each 
phospholipid molecular layer extend toward the outer and inner surface of 
the membrane, while nonpolar or hydrophobic tails lie together in the interior 
of the membrane. Between every two phospholipid molecules lies a molecule 
of cholesterol.  

                     
 



In 1954, Davson and Danielli modified lamellar model. According to 
which the proteins are considered to be in the 0form of folded chains on both 
sides of the lipid layer. The proteins are thought to be asymmetrical with 
folded b chains on one side and globular proteins on the other side. This 
model fails to explain the process of active transport of materials through the 
plasma membrane, dynamic nature and its functional specialization.  

2. Unit membrane Concept:  
Robertson (1953) put forward unit membrane model. The protein according 
to this model is asymmetrical i.e., on the outer surface is mucoprotein, while 
on the inner surface is non-mucoid protein. He gave the concept of unit 
membrane according to which all biomembranes are unit membranes or 
multiple of unit membrane and each has three layers i.e., an outer protein 
layer, the middle phospholipid bi-layer and inner protein layer. The middle 
layer is 35AO thick and the inner and outer layers are 20Ao thick. The unit 
membrane has a thickness of 75A°. This model could not explain the dynamic 
nature, functional specialization of plasma membrane and the permeability of 
membranes to water and electrolytes. The unit membrane concept is not valid 
because the different bio-membranes differ in their form, composition and 
thickness.  

                         
 

3. Fluid mosaic model or Singer-Nicolson model :  
This model was proposed by Singer and Nicolson in 1972. According to this 
model biological membranes are semi fluid structures in which the lipids and 



intrinsic proteins are arranged in mosaic manner. The semi fluid nature of the 
biomembranes is shown by their properties of quick repair, dynamic nature, 
ability to fuse, expand and contract.  

According to this model the lipid molecules in the membrane are 
arranged in the form of a bimolecular layer so that their hydrophilic polar 
heads constitute the top and bottom surfaces while hydrophobic tails are 
burried in the membrane.  

 
 
The proteins are arranged in two forms. Some of the proteins are 

present superficially on the outer and inner surfaces of membrane and are 
easy to remove. Such proteins are known as extrinsic (peripheral) proteins 
e.g., spectrin, cytochrome. Other types of proteins penetrate the membrane 
surface and bimolecular lipid layer partially or wholly. Such proteins are 
known as Intrinsic or Integral proteins e.g., glycoproteins. The integral 
proteins which run throughout the lipid bilayer are known as tunnel 
proteins. They provide channels for the passage of water and water soluble 
products. These proteins cannot be removed easily and represent more than 
70% of two types. Thus the membrane has been described as "Protein 
icebergs in sea of phospholipids".  

The membrane proteins act as carriers because they actively transport 
different substances across the membrane. Some proteins function as 
receptors for hormones, recognition centers and antigens. The glycolipids and 
glycoproteins constitute glycocalyx, which function as recognition centers, 
sites of attachment, antigens, etc. Fluidity of the cell membrane has been 
demonstrated by the experiment. 
 
 
 



Modifications of plasma membranes: 
 
Microvilli : Found in intestinal epithelial cells for increase area of absorption  
Desmosomes : The plasma membrane of two adjacent cells at certain points 
become thickened and remain connected through some cytoplasmic processes 
called tonofibrils. The bridge forming inter cellular connection by plasma 
membrane is called desmosome. 
Mesosome: In bacteria the plasma membrane modify in to mesosome. It is 
the site of respiration in bacteria 
 
Functions of Plasma Membrane  

1. The cell membrane maintains the individuality and form of the cell and 
its organelles.  

2. A cell remains dynamic as long as the plasma membrane is able to 
determine which material should enter or leave the cell. Cell membrane 
helps in regulating the flow of materials and energy into and out of the 
cell.  

3. It maintains the cell contents in place and distinct from environmental 
material.  

4. Because of the presence of cell membrane, the cell remains protected 
from any injury.  

5. It forms sub cellular organelles like endoplasmic reticulum, golgi 
complex, etc. within the cytoplasm.  

6. It controls the cellular interactions essential for the tissue formation 
and defence against the entry of microbes.  

7. Its glycoproteins and glycolipids playa distinct role in blood grouping, 
immune responses, transportation of organs, etc.  

8. Peripheral proteins (cell receptors) in cell membrane have enzymatic 
activities and also make the membrane selectively permeable.  

9. Its desmosomes are mainly concerned with cell adhesion, in 
maintaining eel! shape, cell rigidity and cellular support.  

10. Cell membrane helps in maintaining the transport and 
permeability of the cell through the processes of diffusion, osmosis and 
active transport.  

11. Cell membrane plays a big role in cellular movements by the 
formation of pseudopodia, cilia and flagella.  

12. Plasma membrane helps in the exit of secretions and wastes by 
exocytosis.  



13. Transmission of nerve impulses takes place at the surface 
membrane of nerve cells.  

14. The inner membrane of mitochondria ana the plasma membrane 
of bacteria contain the electron transport chain which plays active role 
in cell respiration.  

15. Plasma membranes of the adjacent cells form various types of 
functions for keeping the cells together.  

16. Differential permeability and retentivity of plasma membrane as 
well as other biomembranes control cell metabolism.  

17. Cell membrane has receptors for certain hormones. The hormone 
combines with its particular receptors and either changes membrane 
permeability or activates enzyme adenyl cyclase to produce cyclic AMP 
from ATP. Cyclic AMP then triggers a set of enzymes to perform a 
particular function.  

18. Membrane infolds are used for bulk intake of materials by 
endocytosis.  
 

Important function of plasma membrane in details: 
1.  
2. Cell Recognition and Adhesion  

Cells like mammalian leucocytes are able to differentiate between foreign cells 
and other cell of blood by adhering to the foreign particles and engulfing them 
by phagocytosis. Sialic acid (an amino-sugar) present on the surface of plasma 
membrane is possibly involved in cell recognition and adhesion.  

3. Antigen Specificity  
The specificity of antigens of the cells is determined by the glycoproteins 
present on the cell surface.  
The different blood group system is based on the relationships between 
antigens on RBC and antibodies in blood serum.  

4. Hormone Receptors  
Hormone receptors are located on the outer surface in the plasma membrane. 
These recognize the specific hormones and relay the information of the 
hormone to the anterior of the cell.  

5. Secretion  
Secretion occurs in the ribosome at the endoplasmic reticulum and the 
secretory products are condensed and modified in Golgi complex. The 
secretory vesicles, from Golgi complex, carrying the products, move to cell 
periphery and fuse with the plasma membrane. Plasma membrane ultimately 
discharges the'secretions to the outside.  



6. Oxidative Phosphorylation  
The inner membrane of the plasma membrane has the electron transport 
chain that can transfer electrons.  
Electrons from substrate pass along this chain and cause reduction and 
oxidation of each component.  
During the process free energy is decreased, half of which is utilized in 
synthesis of ATP. This is called oxidative phosphorylation.  

7. Endocytosis  
It is the process of transport of substances to the interior of the cell by 
formation of vesicles.  

8. Phagocytosis (cell eating) and Pinocytosis (cell drinking).  
Phagocytosis involves ingestion or solid particles whereas pinocytosis refers 
to ingestion of fluid material.  

9. Exocytosis  
Reverse of ondocytosis and also called as cell vomiting.  

10. Chemoreception  
The chemoreceptors present in membranes of bacteria and protozoa are 
proteins. In mammals, the binding proteins associated with the cell 
membranes act as chemoreceptors for taste and smell.  
In man, specific receptor proteins for four distinct tastes sour, sweet, bitter 
and salty, have been round to occur.  

11. Transmission  
The surface membrane of the nerve cells is found to be involved in the 
transmission of nerve impulses.  

12. Separation and Protection  
Plasma membrane separates and protects the living protoplasm from its non-
living environment.  

13. Enzymatic Action of the External Environment  
Several enzymes are integral part of plasma membrane and by virtue of which 
the membranes can act chemically on their immediate environment.  

14. Division and Fusion  
Cell membranes can divide to form new cells or vesicles within a plasma 
membrane, both processes are intimately related.  

15. Regeneration and repair  
Plasma membrane is able to a reform rapidly over exposed regions of 
cytoplasm. Fuse with one another if ruptured. Expand and contract during cell 
movement or changes in cell shape. These abilities suggest fluid and dynamic 
nature of membrane.  
 


