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Service de Neurologie, Centre Hospitalier Universitaire Vaudois

IMMUNOLOGICAL ASPECTS OF DEMYELINATICON

ANDREAS J. STECK

Abstract

Important progresses made recently have allowed the development of markers that can be
used to characterize the myelin cligodendrocyte compartment. Application of these immuno-
logical methods to the investigation of a wide range of disorders of the nervous system has
proved extremely valuable.

The author selects one example that concerns a group of demyelinating neuropathy associated
with a monoclonal protein ond presents evidence suggesting that one myel in constituent, a

myelin associated glycoprotein, may induce autoimmunity in humans.

Oligodendroglial cells hove the important role of producing the myelin sheath of axons in
the central nervous system (CNS), while this function is taken by the Schwann cells in the
peripheral nervous system (PNS). The formation of myelin results in chonges that facilitate
the conduction of the nerve impulse. The study of cligodendrocytes, Schwann cells and
myelin is therefore of considerable importance and has relevance to several humon diseases,
particularly multiple sclerosis in the CNS and demyel inating neuropathy in the PNS. Import-
ant progresses made recently have allowed the development of markers that can be used to
characterize the myelin oligodendrocyte compariment ond to identify myelin constituents
that are involved in autoimmunity in humans,

The immunochemical approach has made it possible to recognize the major cell types of the
central nervous systems in a number of different species. Phosphorycholine binding myeloma
proteins (1) and tetanus toxin (2) have a selective affinity to neurons. Glial fibrillary acidic
protein is a specific intracellular marker for both protoplasmic and fibrens astrocyte (3).
Oligodendrocytes share major antigenic determinants with the myelin membrane which is

consistent with the foct that myelin represents an extension of the plasma membrane of the



oligodendrocytes. Golactocerebroside, a major glycolipid of white matter, has been recog-
nised as a specific cell surface antigenic marker for oligodendrocytes (4). The mapping of
cell surface antigens has demonstrated major differences in immunological properties bet-
ween the mature oligodendrocytes and clonal lines of oligodendroglioma cells (5). It appears
that differentiation implies not only the expression of galactocerebroside ot the cell surface,
but also the presence of additional surface markers that are absent on the neurotumor cell
lines. More recently many of these observations on the immunological properties of isolated
mature ol igedendrocytes have been confimed by studying oligodendroglia in mixed cell
culture systems (6-7). In vitro preparations show the developmental increases of differentiat-
ed properties of oligodendrocytes, such as expression of galactocerebroside. Additional bene-
fits should also be derived from recent improvements in the preparation of separate cultures
of astroglia and oligodendroglia.

Application of these immunoclogical methods to the investigation of o wide range of disorders
of the nervous and muscular systems has proved extremely valuable. It is not possible in o
brief space to do justice to the vast amount of information thot has accrued in clinical neuro-
immunology. | would like to select one example that concerns a group of demyelinating neuro-
pothy associated with @ monoclonal protein (8-%) and present evidence suggesting that one
myel in constituent, a myelin associated glycoprotein (MAG), may induce autoimmunity in
humans.

CNS and PNS myelin contoins a variety of proteins, lipids and carbohydrates that may serve
as immunogens in provoking immune responses (10). The two membrones have different poly-
peptides composition. Proteolipid protein and the 18 K dalton basic protein are the major
proteins of CNS myelin, while the Po glycoprotein and the neuritogenic P2 protein are major
proteins of PNS myelin. The MAG is an integral membrane glycoprotein of 110 K dalton
which is quantitatively @ minor component of purified CNS and PNS myelin.

Its presence in purified CNS myelin was first demonstrated by radicactive labelling with sugar
precursors (11), Subfractionation experiments suggested that MAG was not present in compact
CNS myelin but was concentrated in closely associated oligodendroglial membranes (12). In
the PNS, immunocytochemical studies have shown that MAG is present in perioxonal mem-
branes, Schmidt-Lantermann incisures and paranodal portions of PNS myelin sheaths (13).
Integral membrane glycoproteins are believed to be involved in cell-cell recognition and in
interoctions between cell membrones (14).

Recent work has now demonstrated the presence of monoclonal antibodies against MAG in
the serum of patients with o neuropathy associoted with a gammopathy (15-16). These patients

present a slowly progressive sensori-motor neuropathy. Peripheral nerve biopsy reveals changes
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typical of demyelinating neuropathy. Onion bulb formation and splitting of the myelin lomellae
at the intraperiod line has been observed in a typical patient (16). Serum IgM but not IgG
from these patients recognise a myelin protein that is similar in size to the MAG (15). That
this glycoprotein may be the specific antigen recognised by the patient's IgM is suggested

by the following: a) comigration of the immunostain of PNS or CNS myelifi with that of the
purified MAG. b) binding to myelin was completely inhibited by absorption of the serum with
purified MAG (16).

There has been increasing evidence to suggest the involvement of immunological mechanisms
in neuropathy associated with abnomal serum immunoglobulins.

In some cases deposition of immunoglobulins in nerve has been shown by immunofluorescence
(17-18). These findings taken together with the present evidence would suggest that MAG
may be an antigen involved in autoimmune demyelinating disease of the PNS. Further studies
of myelin constituents susceptible of inducing autoimmunity, particularly in humans, should
provide new insight in the pathogenesis of demyelinating diseases of the central and peri-

pheral nervous system.
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