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Definition- is a biological science which deals with 

the study of  cells from 

                                morphological 

                                biochemical 

                                physiological   

                                developmental 

                                genetical 

                                pathological and 

                                evolutionary point of view                                 

                                   

                                           

Introduction - Cell Biology  

 

The cell is the structural and functional unit of  

any living organism 



Modern cell biology is explaining the 

phenomena of 

Metabolism 

Biosynthesis 

Heredity 

Sex 

Variation 

Mutation 

and 

Evolution of living organisms in terms of 

macromolecules such as proteins, RNAs 

and DNA 



History- Study of Intact cells for 

centuries 

  

Broken cell 



Discovery of cell 

•Robert Hooke   - in 1665 - cork - honey-combed or porous structure - crude 

compound microscope 

             - “cells”(L., cellula- little room) 

              - its walls of thickened  cellulose 

•Robert Hooke sketched these cork cells as they 

appeared under a simple light microscope. (Public 

domain; Robert Hooke via Wikimedia Commons) 

 
•Anton van Leeuwenhoek (1632-1723) -  was the first 

person to observe human cells and bacteria using light 

microscope. 

https://commons.wikimedia.org/wiki/File:Cork_Micrographia_Hooke.png


                                                   Cell Theory 

 

By the early 1800s, scientists had observed the cells of many different 

organisms.  

 

•Matthias Schleiden 

•Theodor Schwann      proposed that cells are the basic building blocks of 

                                       all living things - “ functional biological unit” 

 

•Rudolf Virchow       - proposed that living cells arise only  

                                      from other living cells 



•The cell is the basic functional and structural unit of all living 

organisms. 

•All living organisms are made up of cells. 

•All cells arise from pre-existing cells. 

1.Viruses: They contain only genetic material. Protoplasm is absent. Active or show 

signs of life only in a living cell 

2.Coenocytic organisms: Vaucheria and fungi belonging to Phycomycetes are 

filamentous with continuous protoplasm and many nuclei, that is the filament is not 

divided typically into cells, with single nucleus that undergo division periodically. 

Exceptions to cell theory ? 

Cell Theory 



Cell is “a unit of biological activity delimited by a 

selective permeable membrane and  

capable of self-reproduction in a medium free of other 

living systems” — A.G. Loewy and Siekevitz (1963) 

Cell 



Scope and importance of cell biology 

1. Cytotaxonomy  

2. Cytogenetics 

3. Cell Physiology 

4. Cytochemistry 

5. Molecular Biology 

6. Cytopathology 

7. Cytoecology 

 



Cellular organization 

  
The body of all living organisms (e.g, blue green algae, bacteria, plants and animals except 

viruses and certain plants such as Rhizopus and Vaucheria etc.,) has cellular organization  and 

may contain one or more cells.  

Basic potential of cell: 

• Capable of obtaining energy from the environment through capture of light or degradation of 

chemical foodstuff 

• The ability to use this energy to support essential life processes such as growth and reproduction 

• Must have a set of genetic material to act as blueprints for the synthesis of other components 

• Must have a physical delimiter, a boundary between it and rest of the world, called the cell 

membrane or plasma membrane 



• Unicellular- are made up of only one cell that carries out all of the functions 

needed by the organism 

• Multicellular- multicellular organisms have many different cells to function  

 

• Prokaryotic - any of the typically unicellular microorganisms that lack a distinct 

nucleus and membrane-bound organelles and that are classified as a kingdom 

(Prokaryotae synonym Monera) or into two domains (Bacteria and Archaea) 

• Eukaryotic - are cells that contain a true nucleus and well defined cytoplasmic 

organelles enclosed by secondary membrane. Organisms that have eukaryotic 

cells include protozoa, fungi, plants and animals. These organisms are grouped 

into the biological domain Eukaryota.  

 Classification of cell  
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Eukaryotic cells 

Shape: 

The shape of eukaryotic cell may be variable or fixed. Variable shape occurs in Amoeba and white blood cells. 

Fixed shape of cell occurs in most plants and animals. In unicellular organisms, the cell shape is maintained by 

plasma membrane and exoskeleton. In multicellular organisms, the shape of a cell depends mainly on its 

functional adaptations and partly by external pressure, surface tension, internal stress, viscosity of protoplasm and 

cytoskeleton. Thus, the eukaryotic cells have diverse shapes such as spherical, elongated, spindle-shaped, 

discoidal, polyhedral, branched, oval and so on. 

 

Size: 

Eukaryotic cell size varies greatly from 10 mm to 500 mm. Ostrich egg is the largest eukaryotic cell known 

measuring 170 mm diameter. In plants, the longest cells are the sclerenchyma fibers of Ramie (Boehmeria nivea). 

But in animals, neurons are the longest cells. 

 

Ultrastructure of Eukaryotic cell: 

Though eukaryotic cells vary in shape, size and functions, all show some basic structural plan. A 

generalized/typical eukaryotic cell as seen under Electron Microscope (EM) consists of cell wall (absent in 

animal cells and some protists), plasma membrane, Cytoplasm, nucleus, other organelles and inclusions.  


