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INTRODUCTION 

Schwann cells (also spelled neurilemma cell) are a type of glial cells 
of the peripheral nervous system that help form the myelin sheath 
around the nerve fibers. Schwann cells are named after German 
physiologist Theodor Schwann, who discovered them in the 19th 
century. Schwann cells are derived from the neural crest and play 
crucial roles in the maintenance and regeneration of the motor and 
sensory neurons of the peripheral nervous system (PNS). 

Schwann cells are mainly required for insulating (myelinating) 
and supplying nutrients to individual nerve fibers (axons) of the 
PNS neurons. The axonal conduction velocity increases due to 
myelination, which in turn is required for sending proper electrical 
signals through the nervous system. Schwann cells are absolute 
prerequisite for regenerating neurons of the PNS. There are also 
non-myelinating Schwann cells, which are required to provide 
nutrition and cushioning effects to non-myelinated axons. 

How do Schwann cells form the myelin sheath? 

The plasma membrane of Schwann cells, which contains high 
amount of lipid, forms the myelin sheath. The cholesterol present 
in the plasma membrane is essential for assembling the myelin 
sheath. Both survival and maturation of Schwann cell precursors 
as well as the extent of myelination depend on the expression of 
Neuregulin-type III on the axonal surface. 

Schwann cells myelinate the axons with large diameter that transmit 
electrical signals at the highest speed. In contrast, slow-conducting 
axons are arranged together to form bundle-like structures, which 
are engulfed by non-myelinating Schwann cells. 

Schwann cells and axon regeneration 

Schwann cells play a vital role in axon regeneration. Any injury to 
the axon can lead to cell death and axonal degeneration. Upon 
injury, Schwann cells and macrophages are recruited to the injury 
site to remove dead cells and promote axonal regeneration. 
Mechanistically, Schwann cells promote the recruitment of 
macrophages by inducing myelin breakdown and increasing the 
expression of cytokines, such as tumor necrosis factor-alpha. In 

addition, Schwann cells induce axon regeneration and nerve cell 
survival by increasing the expression of a wide variety of growth 
factors, such as neurotrophins, transforming growth factor-beta, 
glial cell line-derived neurotrophic factor, epidermal growth factors, 
and platelet-derived growth factor. They also secrete extracellular 
matrix molecules, such as laminin and collagen, and cell adhesion 
molecules to support the regeneration process. The axonal growth 
is guided by the cues provided by the lumen of the basal lamina of 
Schwann cells. 

Pathophysiology related to Schwann cell 

Impaired Schwann cell functioning is mainly associated with 
demyelinating diseases, such as multiple sclerosis. In the PNS, 
various insults, including genetic mutations, trauma, autoimmune 
responses, and infections, can impair the myelination process and 
affect the functions of Schwann cells and axons. This can eventually 
lead to neurodegeneration. 

Many peripheral demyelinating disorders, including Charcot- 
Marie-Tooth disease (CMT), are associated with structural and 
functional disruption of Schwann cells. In CMT, PMP22 is the most 
commonly affecting protein, which causes Schwann cell growth 
arrest and reduction in Schwann cell number. This condition is 
characterized by segmental demyelination and remyelination that 
is associated with reduced nerve conduction velocity. 

Diabetic neuropathy is another disorder associated with Schwann 
cell damage in both sensory and motor nerves. Hyperglycemia 
(high blood glucose level) associated with diabetes mellitus is the 
main factor to induce damage to Schwann cells. The loss of trophic 
support from Schwann cells subsequently increases the risk of 
neurodegeneration. 

Apart from demyelinating diseases, several neoplastic diseases are 
associated with Schwann cell damage. Such diseases include 
Schwannomas, neurofibromas, and malignant peripheral nerve 
sheath tumors. Of these diseases, Schwannomas are typically 
associated with neoplastic Schwann cell lesions; however, the 
condition is benign in nature and do not invade the adjacent nerve 
fibers. 
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