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DESCRIPTION
Odontoblasts are specialized cells found in the dental pulp, the 
innermost layer of the tooth. They play an essential role in the 
formation and maintenance of dentin, the hard tissue that makes 
up the bulk of the tooth.

Odontoblasts are derived from mesenchymal cells that migrate to 
the dental papilla during tooth development. They differentiate 
into odontoblasts under the influence of various signaling 
molecules,   including  Fibroblast   Growth   Factor  (FGF),  Bone  
Morphogenetic Protein (BMP), and Wnt signalling. Odontoblasts 
are polarized cells with a distinct structure. They have a cell body 
that extends a long process called an odontoblastic process, 
which runs perpendicular to the surface of the pulp and into the 
dentin. The odontoblastic process is surrounded by a thin layer 
of cytoplasm, and the nucleus is located near the cell body.

The odontoblastic process is responsible for the secretion of 
dentin matrix, the organic material that forms the bulk of the 
dentin. Dentin matrix is composed primarily of type I collagen, 
the most abundant protein in the human body. It also contains 
various non-collagenous proteins, including dentin sialoprotein, 
dentin phosphoprotein, and osteopontin. Odontoblasts secrete 
dentin matrix continuously throughout the life of the tooth, a 
process known as dentinogenesis. Dentinogenesis is regulated by 
various signaling pathways, including FGF, BMP, and Notch 
signaling. These signaling pathways control the proliferation and 
differentiation of odontoblasts and the secretion of dentin 
matrix.

In addition to dentinogenesis, odontoblasts also play a crucial 
role in dentin repair. When the tooth is damaged, such as by

caries or trauma, odontoblasts are activated to secrete reparative 
dentin. Reparative dentin is a less organized form of dentin 
matrix that forms quickly in response to injury. It helps to seal 
off the pulp and protect it from further damage.

Odontoblasts also have an important role in tooth sensitivity. 
The dentin contains tiny tubules that extend from the pulp to 
the surface of the tooth. These tubules allow fluid and other 
stimuli to pass through the dentin and stimulate the nerves in 
the pulp, causing pain. Odontoblasts are responsible for the 
formation of the dentin tubules and the production of the fluid 
that flows through them. When the tooth is exposed to external 
stimuli, such as changes in temperature or pressure, the fluid in 
the dentin tubules moves, causing the odontoblastic process to 
bend. This movement stimulates the odontoblasts, which in turn 
stimulate the nerves in the pulp, causing pain. This is why teeth 
can be sensitive to hot or cold temperatures or to pressure.

Odontoblasts also have an immune function. They can secrete 
cytokines and chemokine’s, which are involved in the immune 
response to bacterial infections. This immune function is 
important in the defense against dental caries, which is caused by 
bacterial infections of the tooth.

Odontoblasts are specialized cells found in the dental pulp that 
play an essential role in the formation and maintenance of 
dentin. They secrete dentin matrix continuously throughout the 
life of the tooth, and they are also responsible for dentin repair 
and tooth sensitivity. Odontoblasts have an immune function 
and play a crucial role in the defense against dental caries. 
Understanding the biology of odontoblasts is essential for the 
development of new treatments for dental diseases and for the 
maintenance of dental health.
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