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MITOCHONDRIA  

 
Popularly known as the “Powerhouse of the cell,” mitochondria (singular: 
mitochondrion) are a double membrane-bound organelle found in most 
eukaryotic organisms. They are found inside the cytoplasm and essentially 
function as the cell's “digestive system.”They play a major role in breaking 
down nutrients and generating energy-rich molecules for the cell. Many of the 
biochemical reactions involved in cellular respiration take place within the 
mitochondria. The term ‘mitochondrion’ is derived from the Greek words 
“mitos” and “chondrion” which means “thread” and “granules-like”, 
respectively.  
 
They were first observed by Kolliker (1880) in the muscle cells. Flemming 
called them 'fila' (1882). Altmann in 1894 described them as 'bioplasts'. Later, 
they were called 'mitochondria' by Benda in 1897. Kingsbury (1912) 
suggested that mitochondria are seat for cellular respiration. Later, 
Hogeboomet (1948) demonstrated that mitochondria are the seat for cellular 
respiration.  
 
Ultra structure:  
Mitochondrion has two membranes i.e., an outer irregularly spaced, pitted and 
permeable limiting membrane and the inner selectively permeable membrane 
which projects into the mitochondrial cavity in the form of tubular in folds 

 



called mitochondrial cristae. Both the membranes are about 6mm thick. The 
two membranes are separated by an intermembrane space termed as peri-
mitochondrial space of 6-8 m width. The space is filled with homogeneous 
fluid matrix. Within the inner membrane there is a large mitochondrial cavity 
filled with dense, homogenous gel fluid called mitochondrial matrix. The 
matrix contains high concentration of soluble proteins, nucleotides, some 
lipids, circular double stranded DNA, ribosomes, inorganic electrolytes such as 
K+, HP04, Mg++, CI, S04 and a few fine filaments or granules. Mitochondria 
contains 70S ribosomes for protein synthesis and all the three forms of RNA 
i.e., rRNA, mRNA and tRNA.  

The cristae extend inward and may fuse with those from the opposite 
side, dividing the inner mitochondrial space into many compartments. The 
actively synthesizing cells may have numerous cristae, whereas the inactive 
cells may have a few or only one or even no cristae. The cristae and the inner 
face of the inner membrane is studded with numerous spherical or knob like 
protuberances called elementary particles or F1 particles or oxysomes. Each 
oxysome is differentiated into base, stalk and head piece. The head piece 
contains enzymes ATPase or ATP synthetase which brings about oxidative 
phosophorylation coupled with oxidation of food and release of ATP. The base 
and the inner membrane contains coenzymes of electron transport system.  

 
Mitochondrion as Semi-autonomous organelle: 
 



Mitochondria are semi-autonomous cell organelles. They are capable of self 
duplication. Mitochondria have a good degree of autonomy or independence 
in their origin, development and functions. In animals and higher plants, an 
offspring obtains mitochondria from its mother through the female gamete.  
 (i) Mitochondria provide a large number of intermediates for synthesis of 
different biochemical like cytochromes, chlorophylls, alkaloids, steroids, etc. 
Further synthesis of many amino acids occurs in mitochondria.  
(ii) Mitochondrial inheritance, independent of nuclear inheritance is found in 
some cases, Petite character in yeast and cytoplasmic male sterility in maize 
are examples of mitochondrial inheritance.  
(iii) Mitochondria are believed to be bacterial endosymbionts of cells because:  
(a) They have their own nucleic acids and ribosomes.  
(b) They replicate independently of the cell's division cycle i.e., do not arise de 
novo.  
(c) Their membranes resemble those of bacteria. Outer membrane of 
mitochondria contains proteins called porins, which are also found as part of 
the cell wall of certain bacterial cells (gram -ve bacteria). Further, both 
mitochondria and bacteria carry out energy conversions on the inner surface 
of their membranes.  
(iv) Structural Proteins : Some structural proteins are manufactured by 
mitochondrion over its own ribosomes. They are incorporated in the inner 
membrane.  
(v) Enzymes: Mitochondrial ribosones manufacture components of some 
mitochondria enzymes, e.g., cytochrome oxidase , cytochrome b, ATP-ase . The 
remaining enzymes components, enzymes and structural proteins are 
obtained from cytosol where they are formed under instructions from cell 
nucleus. Mitochondria are also dependent upon cytosol for raw materials, 
therefore, structure and working of mitochondria are partially controlled by 
cell nucleus and cytosol. Mitochondria are actually semi-autonomous.  
 
Functions of mitochondria: 

 
1. Mitochondria are the seat for cellular respiration and produce energy in 

form of ATP (also called cellular currency) necessary for cellular 
functions. Since mitochondria produce energy they are also called 
'power houses' or storage batteries of the cell.  

2. These bring about the oxidation of carbohydrates, fats and proteins.  
3. Mitochondria contain proteolytic enzymes which control both lytic and 

synthetic activities.  



4. These form a mitochondrial spiral sheath around the axial filament in 
sperms.  

5. Mitochondria are semiautonomous bodies which can undergo 
replication with the help of circular DNA, 70S ribosomes and 
respiratory enzymes. Thus, these have developed synthetic relationship 
with the cell.  

6. These help in the formation of yolk in a developing ovum.  
7. Mitochondria are the sites for the formation of certain intermediates 

which are important in the synthesis of chlorophyll, cytochromes, 
pyrimidines, steroids, alkaloids, etc.  

8. These help in the synthesis of lecithin from fatty acids.  


