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It has long been known that leprosy is an infection of the peripheral nerves. Even when only 
limited numbers of skin lesions are present and only small numbers of Mycobacterium leprae 

are found in the skin, the organisms preferentially localize to the peripheral nerves. 
Histologically, bacilli are seen in intracellular vacuoles of either myelinating Schwann 
cells I or in macrophages which have migrated from the blood into the perineural space. 
Infection of the nerves can result in chronic demyelination/remyelination, often leading to 
calcification and permanent loss of neural function.2 Because of this, leprosy is the leading 
cause of non-traumatic peripheral neuropathy? Although it is clear that the Schwann cells 
are the main targets of M. leprae infection, the molecular basis of this tropism, and how the 
organism gains entry into the nerve and then into the Schwann cells, was not known. 

The field of leprosy research has now been excited by two recent papers by Rambukkana 
et a/. 4,5 in which the investigators describe a molecular mechanism for the selective affinity 
of M. leprae for Schwann cells. The studies have identified a glycoprotein which binds to 
( 'opsonizes ' )  the surface of M. leprae which is in turn bound by a molecule on the Schwann 
cell surface (a 'receptor ' ) ,  thereby providing a potential mechanism for internalization of the 
bacilli by Schwann cells .  

The Schwann cell/axon unit of peripheral nerves is covered by a basal lamina (Figure 1 )  
which consists of a number of extracellular matrix molecules, including laminins, type IV 
collagen, entactinlnidogen, and heparin-sulphate proteoglycans.6,7 The laminins are glyco
proteins composed of three chains, a, (3, and "(. There are 1 1  distinct isoforms depending 
on the configuration of the chains. In the Schwann cell basal lamina of the peripheral nerve, 
the predominant form is laminin-2, which is composed of the a2, (3 1 ,  and "(I chains. 8 This 
configuration is  not found in the central nervous system. In their first paper, Rambukkana 
et a/.

4 showed that M. leprae binds specifically to the G-domain, which is located at the 
C-terminal end of the a2 chain of laminin-2. 
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Figure 1. Electron micrograph of a myelinating Schwann cell/axon unit of a peripheral nerve. The axon surrounded 
by a myelin sheath of the Schwann cell is shown. On the surface of the cell the basal lamina can be seen. Collagen 
fibres (in cross section) are present in the extracellular space. The insert shows a higher magnification of the cell 
membrane (white arrowheads) covered by the basal lamina (dark arrowheads). Magnification x 36,400; insert, 
x 1 80,000. 

Schwann cells express on their surface proteins which can mediate binding to components 
of the extracellular matrix of the basal lamina. a-Dystroglycan is one such protein.9 The 
dystroglycans of Schwann cells are encoded in one transcript and then cleaved resulting in an 
extracellular portion, a-dystroglycan, and a transmembrane portion, /3-dystroglycan. In the 
second paper, Rambukkana et al. 5 showed that M. leprae bound to the G domain of laminin-
2,  is  in turn bound to a-dystroglycan on the Schwann cell surface .  a-Dystroglycan bound to 
laminin-2IM. leprae is associated with the transmembrane molecule /3-dystroglycan. At an 
intracellular binding site, ,6-dystroglycan binds to dystrophin, an intracellular protein which 
in tum binds to actin.lo These four proteins (laminin-2, a-dystroglycan, /3-dystroglycan, 
dystrophin) thus provide a bridge between M. leprae and the internal environment (the 
cytoskeleton) of the Schwann cell (Figure 2). Subsequent to binding on the cell surface of 
the Schwann cell, Rambukkana et al.5 observed clustering of the a-dystroglycaniM. leprae 

complexes, which presumably leads to internalization of the bacilli into a cytoplasmic 
vacuole and establishment of Schwann ceJI infection. 

This raises the question as to how M. leprae gains access to the peripheral nerve. It is 
likely that infected blood monocytes from broken skin or mucous membranes transport 
the bacilli into the naive nerve during the normal trafficking of macrophages through the 
peripheral nervous system. This type of trafficking occurs in all individuals ,  as a low, steady 
state monocyte exchange between nerves and blood. I I However, in an M. leprae infected 
individual, it is possible that an infected macrophage might enter a nerve and be trapped 
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Figure 2. A schematic representation of M. leprae infection of the Schwann cell/axon unit (left) and an enlarged 
diagram of the proteins involved in the binding of the bacillus to the cell surface (right). The numbers in the figure 
denote the following: (I) laminin-2; (2) a-2G domain of laminin-2; (3) a-dystroglycan; (4) t3-dystroglycan; 
(5) dystrophin; (6) actin cytoskeleton. 

there. When the load of replicating organisms ultimately leads to destruction of the cell , the 
bacilli would be released into the endoneureal space. The mycobacteria would then be bound 
by laminin a-2, which would tether them to the a-dystroglycan on the surface of myelinating 
Schwann cells .  Internalization would then occur. Infected Schwann cells would degenerate, 
increasing recruitment of macrophages into the nerve. 1 2  Because a-2 laminin and the 
a-dystroglycan are restricted to peripheral nerves, M. leprae infection would not occur in 
the central nervous system. 

Leprosy has long-term sequelae, which persist despite successful antibiotic treatment and 
microbiological cure of the infection . In millions of individuals ,  intractable peripheral 
neuropathies ensue . 1 3 These complications are difficult to manage clinically, at least in 
part because we do not understand the underlying mechanisms of pathogenesis .  Such 
understanding requires more research. Studies such as those reported by Rambukkana 
et at. 4,5 illuminate a mechanism of leprosy pathogenesis and may result in new interventions 
to treat and/or prevent nerve damage. Unfortunately, the perception that leprosy is no longer 
a significant disease has resulted in a virtual elimination of funding for leprosy research. 
The investigations described here, elucidating the molecular events of leprosy infection of 
peripheral nerves, illustrate the potential usefulness and importance of continuing research 
in leprosy . 
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