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Cell division and Mitosis 

 
Cell Division is a fundamental and an active biological process by which 
a cell produces its own replica having similar structural and 
physiological properties and brings upon continuity of life.   

Cell division was discovered separately by Von Mohl and Virehow in 
1850. Hofmeister in the same year observed the division of one nucleus into 
two daughter nuclei followed by the division of the cytoplasm. Mitosis 
occurring in the somatic cells was denoted by Flemming in 1879 and Meiosis, 
occurring in the germ cells was denoted by Moore and Farmer in 1903. 

 
TYPES OF CELL DIVISION  
There are three principal types of cell division which are as follows:-  

1. Amitosis or Direct Cell Division.   
2. Mitosis or Indirect Cell Division.  
3. Meiosis or Reductional Division. 
 
1. AMITOSIS OR DIRECT CELL DIVISION  

 

Definition: The cell division showing simple nuclear cleavage without the 
formation of spindle fiber is known as Amitosis or Direct Cell Division. 
Term coined by Remak, 1840)  

 



Occurrence: It is· the major means of reproduction in bacteria, unicellular 
protozoa and unicellular fungi like yeast. It also the multiplication process in 
vertebrate foetal membranes.  
 

2. MITOSIS OR INDIRECT CELL DIVISION  
 

The process of mitosis was first observed, described and named by W. 
Flemming (1879) in SaIamander . Schleicher-(l878) coined the term-
karyokinesis for nuclear division and Schneider (1879) described the 
various stages of mitosis in details. Mitosis takes place in the somatic cells of 
higher organisms. The daughter cells formed due to mitosis are identical in all 
respect to the parent cell, specially with respect to that of the number of 
chromosones and hence it is called Equational Division. The daughter nuclei 
are not formed directly from the parent nucleus but via the formation of 
chromosomes hence it is also called Indirect Cell Division.  
 
Definition: The cell division in which the parent cell divides once giving rise 
to two identical daughter cells with same chromosome number with 
similar forms and characteristics is called mitosis.  
 

SUB PHASES: 
The subphases of mitosis are 

1. Prophase 
2. Metaphase 
3. Anaphase 
4. Telophase 
5. Prophase: 

 

[1] Prophase: (Greek. Pro == before or first, phasis = appearance)  
 
Definition: The first sub divisional stage of nuclear division in which 
chromatids coil, chromosomes condense and become visible followed by 
the disintegration of nucleolus and nuclear membrane cilong with the 
formation of spindle.  
It is the longest (1- 2 hrs.) among the other sub phases of karyokinesis.  

A. Early prophase: 



1.  Nucleus becomes dehydrated gradually and chromosomes become 
more and more visible.  

2. Nuclear reticulum gets resolved into definite number of long 
chromosomes with paired chromatids.  

3. The thin chromosome gradually shortens, thickens and takes up deeper 
stain.  

4. Chromosomes are evenly scattered within the nuclear cavity.  
5. Chromatids remain closely associated with each other along the entire 

length but remain free at the centromeric region.  
6. The proteins of the trilaminar kinetochore gets deposited at the 

centromeric region  
7.  The nucleolus remains associated with the nucleolus organiser of a 

particular chromosome.  
B. Late Prophase:  
1. The chromosome gets shortened by becoming spirally coiled as a spring.  
2. The homologous chromosomes remain close to each other but do not 

show pairing.  
3. Chromosomes migrate towards the nuclear membrane and the central 

space appear empty. 
 
 [2] Metaphase (Gr. Meta == between or after; phasis = appearance)  
 
Definition: The 3rd major stage of karyokinesis during when the 
chromosomes are oriented at the equatorial plane and attached to the 
spindle is known as metaphase.  
The duration for this stage is 5 - 15 minutes, it is the most useful stage for 
counting the number of chromosomes since the chromosomes appear 
condensed and dehydrated and take maximum stain.  

A. Early Metaphase:  
1.  Complete disappearance of nuclear membrane and nucleolus.  
2. The formation of spindle (nucleo cytoplasmic in plants and centriolar in 

animals)  
3. The orientation of chromosomes at the equatorial plane is completed.  
4. The chromosomes are arranged at the equatorial plane in such a way 

that the' centromeres remain at the equatorial plate or meta phasic 
plate equidistant from the poles. 

5.  The arms of the chromosomes are directed towards the poles.  
6. Generally smaller chromosomes remain towards the centre and larger 

chromosome towards the periphery or vice versa.  



7. The centromere divides uniformly in all the chromosomes.  
8. The chromosomes show maximum contraction and synthesis of RNA 

stops.  
 
[3] Anaphase (Gr. Ana = Up; Phasis = Appearance)  
 
Definition: The fourth sub-divisional stage of karyokinesis during which 
centromeres and daughter chromosomes (single chromatid) move from 
the equator to opposite poles of the spindle.  
It has a very short duration, in mammals it varies between 2 -10 minutes.  

A. Early Anaphase :  
1.  Longitudinal division of centromere is completed.  
2. Repulsion develops between the sister chromatids and they tend to 

separate and move to respective poles.  
3. The chromosome appears as a single chromatid.  
4. The chromosomes appear as 'V' (metacentric), 'L' (submetacentric), 'J' 

(acrocentric) and 'I' (telocentric) shaped during anaphasic movement.  
 
(5] Telophase (Gr. Telo = end; Phasis = appearance).  
 
Definition: It is the last phase in nuclear division in which reconstruction of 
daughter nuclei takes place with the usual appearance of nuclear 
membrane and nucleolus.  
It has a longer duration than Metaphase and in mammalian cells, it varies 
between 10 -  
30 minutes. It is associated with restoration of Interphase stage.  

1. The daughter chromosomes become despiralised and decondensed to 
form thin and elongated structures.  

2.  The Nucleolus is reconstructed at the Nucleolar organisation region 
around each group of daughter chromosomes at the respective poles.  

3. The nuclear membrane is reorganised by the endoplasmic reticulum.  
4. In plant cell the spindle fibres disappear but in animal cell, they unite to 

form the stem body at the Equatorial region which help in cytokinesis.  
5. The reconstructed nucleus gradually reabsorbs water, becomes 

saturated and are less visible because the chromosomes become less 
stainable.  

 
 [C] Cytoplasmic Divisional phase or Cytokinesis:(Gr. Kytos = Vessel; 
Kinesis = Movement).  



 
Definition: It is the last stage of cell division in which the cleavage of 
cytoplasm occurs resulting in the separation of the cytoplasm between the 
two newly formed daughter nuclei.  
 
This phase not only involves cleavage of the cytoplasm but also appearance of 
cell membrane in animal cell and formation of cell wall in plant cell. Thus the 
process is different in plant cell and animal Cell.  
 
Cytokinesis in Plant Cell:  
In plant cell the cytokinesis takes place in the following way:-  
 
 (i) After the chromosomes have been pulled away towards the opposite poles, 
a collection of vesicles called phragmoplast derived from the golgi complex 
are brought into the equatorial plane by the microtubules.  
(ii) These vesicles fuse to form a disc like structure which grows outward by 
the addition of more vesicles and ultimately fuses with the two lateral walls.  
(iii) In this way the cell plate is formed which divides the cytoplasm and forms 
two daughter cells. 
(iv) The vesicle contents later solidify to form the middle lamella of the future 
cell wail but they leave behind channels of cytoplasm in between to form the 
interconnecting channels of plasmodesmata.  
(v) The newly formed cell wall matures with the cell and shows the deposition 
of cellulose and hemicellulose to form the primary and secondary walls 
respectively.  
 
Cytokinesis in Animal Cell:  
 
The animal cell cytokinesis is completely different and it takes place in the 
following way:  
 
(i) The process is simultaneous with nuclear division, it starts at Anaphase, 
continues through Telophase and completed after it.  
(ii) The cleavage of the cytoplasm starts with the appearance of two 
constrictions on the two sides of the equatorial plane.  
(iii) The constrictions gradually move inwards ie. invaginate and divide the 
cell into two daughter cells.  
 
 



Significances of Mitosis 
 
 [1] Mitosis increases cell growth and development.  
[2] It helps in the maintenance of cell size.  
[3] It causes cleavage of fertilized egg and initial development in multicellular 
organisms via embryogenesis and blastogenesis.  
[4] It initiates reproduction in unicellular organisms.  
[5] It helps in retaining same chromosome number in the daughter cells 
(Equational Division) there by ensuring the formation of identical chromatids 
with similar genes.  
[6] Equilibrium between DNA and RNA is maintained.  
[7] It helps in healing of wounds, recovery of decaying cells and lost parts. [8] 
It helps in asexual reproduction in certain organisms.  
 

Difference between Karyokinesis and cytokinesis 
 

 



 



 
 
 
 
 

 


